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(57) [Abstract] 

(There is an amendment. ) 

[Problems to be Solved by the Invention] 

In CVD and ALD making use of useful precursor raw 

material mixture, this film themethod of growing. And offer 

of method which forms electronic element winch installs this 

film. 

[Means to Solve the Problems] 
Li or other metal element is included, with precursor 
compound of at least one, hydrogenation product or other 
element isincluded in precursor compound, including 
precursor of at least one, this meltsinside aliphatic 
hydrocarbon or other inactivity liquid, is emulsified or floats, 
precursor raw material mixture, with solution, emulsion or 
suspension , is formed from blend of solid phase liquid 
ph£e and gas phase, these is dispersed over blend entirety. 
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Claims 

[H*a i] 

MR^R'yA. 

**U ZZTJ M j&< Li, Na, K, Rb, Cs, Fr, Be, 
Mg, Ti, Zr, Hf, Sc, Y, La. V, Nb, Ta, Cr. 
Mo. W, Mn, Re, Fe, Ru, Os, Co, Rh, Ir. Ni, 
Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, 
In, Tl, Si, Ge, Sn, Pb, As, P, Sb&tfBi£^t; 

fr*>miRZ*iz>7tmvto*>) , r 1 r 2 

;u^- tu-;u, 7;u*>, *;u^;u, t 
5h\ -f5K. tK^vK, UMfc*. -hPv^U, - 
hWU(nitryl), -h'J;U(nitrile), MP^ 

i;ztib<7)/Npy>1b, 7ju*>lb, 
(D*fclil4&5i!WT?fcy.A #**7-r> % 



[Claim(s)] 
[Claim 1] 

It melts inside inactivity liquid, it includes precursor 
compound of at least one which itis emulsified or floats, or, 
with precursor raw material mixture , precursor compound of 
theaforementioned at least one, Chemical Formula 

[Mathematical Formula 1] 

MR 1 x R 2 y A z 

It possesses, with element which is selected from group to 
which M includes Li, Na, K, Rb, Cs, Fr, Be, Mg, Ti, Zr, 
Hf, Sc, Y, La, V, Nb, Ta, Cr,Mo,W, Mn, Re, Fe, 
Ru,Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, 
Cd, Hg, B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, As, P, 
Sb and Bi here, R 1 and the R 2 hydrogenation product, alkyl, 
alkenyl, cycloalkenyl, aryl, alkyne, carbonyl, amide, 
imide, hydrazide, phosphorus compound, nitrosyl, 
nitrile (nitryl ), nitrate salt, nitrile (nitrile ), are selected from 
group whichincludes halide, azido, alkoxy, siloxy, silyl 
and these halogenation, sulfonation, or K. conversion 
derivative, thesame or with ligand which differs, A 
phosphine, phosphorous acid salt, With ligand which is 
selected from group which includes the amine, arsine, 
stibine, ether, sulfide, nitrile, iso nitrile, alkene, 
hydrazine, pyridine, nitrogen heterocyclic compound, 
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-ju, ft*?* >mt*B* 7>mt , jt : >, ewe 
its 7;u*>&tf TK^fc^-^bfiK* 

UMWU] 

> N & s T7iy-;u. ixf^k 7>\>*n> 

3R s ^i-x;K75>,*>7>H*.-fV->7 

;U*;U; 7Ji/*JUMBtt» *fcttz*t&«>»*- 
IfcffcS, tt»« l EE©EEM*»**-- 

M A< Li. Na, K; Rb, Cs, Fr, Be, Mg, Ti, Zi\ ' 
Hf, Sc. Y, La, V, Nb, Ta, Cr, Mo, W, Mn, 
Re, Fe, Ru, Os, Co, Rh, Ir, Ni, Pd. Pt, Cu; ( 
Ag, Au, Zn, Cd, Hg, B, Al. Ga, In, fl. Si, 
Ge, Sn, Pb, As, P, Sb ttzlt Bi X'&V , R 1 

*<b*T?fcy , r 2 tf**lb*. 7^;u, 7JU 

yrjU, 5/^P7JbV=^. 7U-JU, 7A>* 
> s *Vjfi=uj\, % 75K, «<SK, th^K, 'JMb 
- HP*>Jl/, ^h'JJKnitryl), ffiBtiL -HJ 
;Knitrile), MPtrXbtl. 7i?K, 7^=>*v. 
*>P**>. v'JJU. ^fcli^ttb^/NP^Xb, 

TjUTfcMb. *fcli<r-f <bR3H*"efcy » a tf* 

^7-f>, fi'J>Ett» 7'J-;U, 7S>, 7^Uv 
7.^t*>, X-t^U, «<b*. -h'JJU, * V 
=MJ;u. 7^>, 7;u*>. th7V>, tfVv 

mtm. 7;u*'Jt>, sfflBa*fctt*"c* 
If l E*01fflBBitt££». 

[tt*«4] 

M # Li, Na, K, Rb, Cs, Fr, Be. Ti, Zr. Hf, 
V, Nb, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, 
B, Al, Ga, In, Tl, Si. Ge, Sn, Pb, As, Sb £fc 

i* Bi r»fcy, r 1 c,-c 8 7^*;u, 

C 4 -C 12 v^PT^^T-fey.R 2 tf**fl:1fc, 

7;u*;k 7^-^. v^nj^y-;K 7U 

-;U. *;U7t?-^. 75h\ -<5K. fcK 

7i?K. 'JMbUl* -hPvJK -h'JMnitryl). 
ffi&tt, -bUJU(nitrile). y\P^>^b^. 7v 
K. TJUP+*>. vP^rVs *>'J>U, *tz\tztit> 
0/\p>f Mb. 7Jl/*Mb. ■£tzl£ f T'(itmm 



macrocyclic molecule. Schiff base, cycloalkene. 
alcohol, phosphine oxide, alkylidene. nitrite, alkyne 
and water, coordination it is connected or is assembled of the 
option, with atomic valency of xD 1 . x+y=element M, 
precursor raw material mixture 0 whichisazDO 



[Claim 2] 

Aforementioned inactivity liquid, aliphatic hydrocarbon, 
aromatic hydrocarbon, alcohol, ether, aldehyde, 
ketone, acid, phenol, ester, amine, alkyl nitrile. 
halogenated hydrocarbon. K. conversion hydrocarbon, 
thioether. amine, cyanate salt, isocyanate salt, 
thiocyanate^ silicone oil, nitro alkyl, alkyl nitrate.salt. 
oris these blend, precursor raw material mixture,, which is 
stated in Claim 1 _»■.-* 

[Claim 3] 

M with Li. Na. K. Rb, Cs, Fr, Be, Mg. Ti. Zr. Hf. Sc. 
Y. La. V. Nb. Ta. Cr.Mo.W. Mn.Re. Fe.Ru.Os. 
Co.Rh.Ir. Ni. Pd. Pt, Cu." Ag. Au. fZn. Cd.Hg. 
B. Al. Ga. in.'Tl,Si,Ge, Sn, Pb.As.P. SborBi, 
R 1 being hydrogenation product , the R 2 hydrogenation 
product, alkyl, alkenyl, cycloalkenyl, aryl, alkyne, 
carbonyl, amide, imide, hydrazide, phosphorus 
compound, nitrosyl, nitrile (nitryl ), nitrate salt, nitrile 
(nitrile ), halide, azido, alkoxy, siloxy, silyl, or with 
these halogenation, sulfonation. or the K. conversion 
derivative , A phosphine . phosphorous acid salt, is aryl , 
amine, arsine, stibine, ether, sulfide, nitrile, iso 
nitrile, alkene, alkyne, hydrazine, pyridine, nitrogen 
heterocyclic compound, macrocyclic molecule, Schiff 
base, cycloalkene, alcohol, phosphine oxide, 
alkylidene, nitrite or thewater, precursor raw material 
mixture o which is stated in Claim 1 



[Claim 4] 

M with Li, Na. K. Rb. Cs. Fr. Be. Ti, Zr. Hf. V. Nb. Ta. 
Cr.Mo.W. Mn.Re. Fe.Ru.Os. Co.Rh.Ir. Ni. 
Pd. Cu. Ag. Au. Zn. Cd.Hg. B. Al. Ga. In.Tl. 
Si.Ge. Sn. Pb.As. SborBi ,R' with C,-C 8 alkyl. or 
the C 4 -C, 2 cycloalkyl , R 2 hydrogenation product, alkyl. 
alkenyl. cycloalkenyl. aryl. alkyne. carbonyl. amide, 
imide. hydrazide. phosphorus compound, nitrosyl. ■ 
nitrile (nitryl ), nitrate salt, nitrile (nitrile ), halide. azido, 
alkoxy, siloxy, silyl, or with these halogenation, 
sulfonation, or K. conversion derivative , A phosphine, 
phosphorous acid salt, is the aryl, amine, arsine, stibine, 
ether, sulfide, nitrile, iso nitrile, alkene, alkyne, 
hydrazine, pyridine, nitrogen heterocyclic compound. 
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ft, -mj;u, -rv-hwu. 7;uy>, 7;u*>, 

th*7v>, euv>, ssttsaaibaft. * 

UtttfT, vy?fig, v^07J^>, 7^p 
*X7-f>®Hbft, 7;u*Ut>, Sfiiil 
fi*fcii*-c*s, if *s 1 ett<oiifrBig»s 

Cafto 

[»*« 5] 

M A< Li, Na, K, Rb, Cs, Fr, Be, Ti, Zr, Hf, 
V, Nb, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, 
B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, As, Sb £fc 

- it Bi -e&y, r 1 />< c 2 -c 8 T;u-y-;u, c 4 -c 12 v 

^PT^-ZI/, Cj-CgT'J-^TJfcy, 

R 2 TKIHbft, 7;u*;u, 7^y=;u, *>£p 
. 7;Kt--;u, 7U-;u, 7;u*>, *;utH-;u, 
75 K, -f 5h\ tKW, 'JMbft, -Ha*>;u, 
-h'J;U(nitryl), Mfttt, -h'J;U(nitrile), MP 
7i/K, 7;io*i/, *>P*v, v'J 
^fcltcttb^/No^^b, 7ju*>lb, * 

7'J-^U, 75>, 7JUv>, X^tf>, 

x-x;i/, fflHbft, -h';;u, -rv— h'j^u. 7;u 

7;^>, th*7^>, eui?>, mm&m 
m&itswi. *jh*#*, >>v^«, ->^P7 

'jT>»3EffliWt*fctt*-e**»l»*a i IB 
ttaiMBOKKSftft. 

[»** 6] 

M Li, Na, K, Rb, Cs, Fr, Be, Ti, Zr, Hf, 
V, Nb, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, 
B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, As, Sb &tz 

it Bi r*fey, r 1 #:*j;u*-;i/-efey, R 2 tf*m 
fbft, T)i*c)\>, 7)1*7-)^, *>?P7;uy- 
7U-;u, 7M>*>, *;i/7t?-;U, 75K, -< 
5K, tK^K, UMbft, nhP*>;i/,-hU^ 
(nitryl), 58 ^J&, -hU Jl/(nitrile), i\U^\t 
ft, 7vh\ 7;U3+'>, vP^rV, V'J;U, £7i 

lictibfl/NP^Mb, TJUTto-fb, £fcli^-f 
ft« wefty , a ffiy>n«, 
7'j-;i/, 75>, 7;uv>, x^t* >, i— r 
BiHbft, -h'j;i/, ^v-h«j;u, 7;u>r>, 
7;u*>, tK^v>, t°Uv>, £%tt*3>e 
<b£ft, vy?&g, v^7P7;Kt- 

>, 7;i^-;u, Tfoo^l^bft, 7;u+'jf ; 

B<niJSi¥4;!£ft 0 
7] 



macrocyclic molecule, Schiff base, cycloalkene, 
alcohol, phosphine oxide, alkylidene, nitrite or water, 
precursor raw material mixture which is stated in Claim 1 



[Claim 5] 

M with Li, Na, K, Rb, Cs, Fr, Be, Ti, Zr, Hf, V, Nb, Ta, 
Cr, Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, Ir, Ni, 
Pd, Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si, Ge, Sn, Pb,.As, Sb or Bi , R 1 with C 2 -C 8 alkenyl, 
C 4 -C )2 cycloalkenyl, or the C s -Ci 8 aryl , R 2 hydrogenation 
product, alkyl, alkenyl, cycloalkenyl, aryl, alkyne, 
carbonyl, amide, imide, hydrazide, phosphorus 
compound, nitrosyl, nitrile (nitryl ), nitrate salt, nitrile 
(nitrile ), halide, azido, alkoxy, siloxy, silyl, or with 
these halogenation, sulfonation, or K. conversion 
derivative , A phosphine, phosphorous acid salt, is the aryl, 
amine, arsine, stibine, ether, sulfide, nitrile, iso 
nitrile, alkene, : alkyne, hydrazine, pyridine, nitrogen 
heterocyclic compound, macrocyclic molecule, Schiff 
base, cycloalkene, alcohol, phosphine oxide, 
alkylidene, nitrite or water, precursor raw material mixture,, 
which is stated in Claim 1 



[Claim 6] 

M with Li, Na. K, Rb, Cs, Fr, Be, Ti, Zr, Hf, V, Nb, Ta, 
Cr,Mo, W, Mn,Re, Fe, Ru,Os, Co, Rh, Ir, Ni, 
Pd, Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, In,Tl, 
Si, Ge, Sn, Pb, As, Sb or Bi , R 1 being carbonyl , the R 2 
hydrogenation product, alkyl, alkenyl, cycloalkenyl, 
aryl, alkyne, carbonyl, amide, imide, hydrazide, 
phosphorus compound, nitrosyl, nitrile (nitryl ), nitrate 
salt, nitrile (nitrile ), halide, azido, alkoxy, siloxy, 
silyl, or with these halogenation, sulfonation, or the K. 
conversion derivative , A phosphine, phosphorous acid salt, 
is aryl, amine, arsine, stibine, ether, sulfide, nitrile, 
iso nitrile, alkene, alkyne, hydrazine, pyridine, 
nitrogen heterocyclic compound, macrocyclic molecule, 
Schiff base, cycloalkene, alcohol, phosphine oxide, 
alkylidene, nitrite or thewater, precursor raw material 
mixture o which is stated in Claim 1 



[Claim 7] 
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M *< Li,Na,K,Rb,Cs,Fr,Be,Ti,Zr,Hf, 
V Nb,Ta,Cr,Mo,W,Mn,Re,Fe,Ru,Os, 
Co, Rh, Ir, Ni, Pd. Cu, Ag, Au, Zn, Cd Hg, 
B, AU Ga, In, TU Si. Ge, Sn, Pb, As. St » * 

l/ - hU/Knitryl). -HJMnitnle)* 
T^>.7^>.tK7V>.t'Jv>^ 

[»** si 

M *< Li,Na,K.Rb;Cs,Fr/Be,TUZr,pfv.. 
V Nb,Ta,Cr,Mo,W,Mn,Re,Fe,Ru,Os, 
Co, Rh, Ir, NU Pd. Cu, Ag, Aiu Zn, Cd Hg, 
R Al Ga In, TU Si, Ge, Sn, Pb, As, Sb WJ~ 

7^^.7^-^^°7^-^7'J 
« Iwk i v-HJ*. 7H*>. 

[St#«9] 

[*a 2] 

MR 1 x (PR 2 3)yA 2 

U CC-C M Ti, Zr, Hf, V, Mb, Ta, Cr, 
Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, Ir JJn 

Pd, Vt, cu, Ag sfci* au , r *tf * 

thW -hPv*. =HJ* 



2002-2-28 

Cr Mo,W, Mn,Re, Fe,Ru,Os, Co,Rh,Ir. Nu 
Pd Cu Ag, Au, Zn, Cd,Hg,B, Al, Ga, In,Tl, 
SUGe, Sn' Pb, As, Sb or Bi , R 1 with alkoxy or the 
siloxy , R 2 hydrogenation product alkyl, ^jyU 
cycloalkenyl, aryl, alkyne, carbony, ^T de ' 
hydrazide, phosphorus compound, nitrosyl, mtnle 
(nitryl), nitrate salt, rutrile (nitrile ), hahde, azidp, 
alkoxy, siloxy, silyl, or with these halogenation 
£ option, o'rK. conversion derivative , Aphosplnne 
phosphorous acid salt, is the aryl amine 
ether, sulfide, nitrile, isonitnle, alkene, alkyne 
hydrazine, pyridine, nitrogen heterocyclic compound, 
macrocyclic molecule, Schiffbase, cyclone, 
Xohol, phosphine oxide, alkylidene, nitrite or water 
pre™Lmaterialmixture 0 which.is stated in Claim 1 



[Claim 8] 

M with Li, Ma, K, to\ Cs, Fr, Be, Ti, Zr, Hf, V, Nb, Ta, 
Cr,Mo,W, Mn,Re, Fe, Ru, Os Co Rh, Ir Nu. 
Pd, Cu, Ag, Au, Zn, Cd,Hg,B, Al, Ga, In,Tl, 
Si,Ge, Sn, Pb, As, Sb or Bi , R being amide , the R 
hydrogenation product, alkyl, alkenyl, cycloalkenyl, 
Zu alkyne, carbonyl, amide, imide 
phosphorus compound, nitrosyl, mtnle (mtryl mtmte 
salt nitrile (nitrile ),halide, azido, alkoxy, siloxy, 
sSy, or with these halogenation, sulfonate, ortheK_ 
conversion derivative , A phosphine, Phosphor acidsj, 
is aryl, amine, arsine, stibine, ether, sulfide, mtnle, 
iso nitrile, alkene, alkyne, hydrazine, pyridine, 
nLgen heterocyclic compound, macrocychc molecule, 
Schiffbase, cycloalkene, alcohol, phosphine oxide, 
alkylidene, nitrite or thewater, precursor raw matenal 
mixture,, which is stated in Claim 1 



[Claim 9] 

Aforementioned precursor compound Chemical Formula, 

[Mathematical Formula 2] 

MR' x (PR 2 3) < sub>yA z 

It possesses, here M with Ti, Zr, Hf V Nb, Ta Cr Mo, 
W Mn,Re, Fe,Ru,Os, Co,Rh,Ir, Ni, Pd, Pt, 
Cu* Ag or Au , R 1 and R 2 hydrogenation product, alkyl, 
alkenyU cycloalkenyl, aryl, alkyne, carbonyl, amide, 
imide, hydrazide, phosphorus compound, nitrosyl, 
S (niil ), nitrate salt, nitrile (nitrile ), with hgand 
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(nitryl), JU(nitrile), /\Ufy\t 

7vK, 7;U=i*v, yD+v. is'))\>RVZ 

5>, 7;uv>, 7/ft*>, x-^ju, SSHblfc, - 
^x^i/i^b^, 7;u*V7 r >, 

umm io] 

M j&< Li, Na, K, Rb, Cs, Fr, Be,- Mg, Sc, Y, 
La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, 
Tm, Yb, Lu, Th, Pa, U, Ti, Zr, Hf; V, Nb, 
Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd,.Hg, B, 
Al, Ga; In, Tl, Si, Ge, Sn, Pb, As,*Sb £tz\t 

Bi trfey, r 1 mmrnvtw. r 2 tf*mit®. 

7;Mp;u, v^pt;^-^, 7'J 

-;U, 7;i/*>, *Jl/7t?-,>U, 75h\ -f 5K, th* 
7Vh\ U>^b!|«D,-hPv;i/,-h l J;U(nitryl), 
ffiBtt. -h'j;U(nitrile), y\py>ft*. 7v 

K, 7;un^v, vp+v, v'j;u, *fci*^h.& 
(D/xp^-lb, /UUTtc/fl;, f-fci*Wfl:R«» 
tt-efcy, a A<*x:^>, EU 7'J- 
75>, 7;i/v>, x^t: >, x— t-ju, mt 
tt % -h'J^, ^v-h'j;u, 7;u<7->, 7JMP>, 
th^v>, t°'Jv>, S*tk*]iaib6«« * 
mftftl-s v-y^S, v^P7;^>, 7;ua 
7KX7^>mttt, 7;u* ffiffi^ 

[11*4111] 

M A< Li. Na. K. Rb. Cs. Fr. Be. Mg. Sc. Y. 
La. Ce. Pr. Nd. Sm. Eu. Gd. Tb. Dy. Ho. Er. 
Tm. Yb. Lu. Th. Pa. U. Ti. Zr. Hf. V. Nb. 
Ta. Cr. Mo. W. Mn. Re. Fe. Ru. Os. Co. Rh. 
Ir. Ni. Pd. Pt. Cus Ag. Au. Zn. Cd. Hg. B. 
Al. Ga. In. Tl. Si. Ge. Sn. Pb. As. Sb £tzlt 

Bi T*fcy. r 1 *</\py><b«-cfey . r 2 

(nitryl). 58^£. -MJ JU(nitrile). AP^ib 

tt* 7vK. y;m+v. vp+v. v'j;u. 



which isselected from group which includes halide. azido. 
alkoxy. siloxy. silyl and these halogenation. sulfonation. 
or K. conversion derivative, A phosphine. phosphorous acid 
salt, are selectedfrom group which includes aryl. amine, 
arsine. stibine. ether, sulfide, nitrile. iso nitrile. 
alkene. alkyne. hydrazine, pyridine, nitrogen 
heterocyclic compound, macrocyclic molecule. Schiff 
base, cycloalkene. alcohol, phosphine oxide, 
alkylidene. nitrite and water, coordinate bond of option with 
ligand which is done, With xD 1 . yDO. and zDO , it is a 
atomic valency of x+y=element M, precursor raw material 
mixture 0 which is stated in Claim 1 



[Claim 10] 

M with Li. Na. K. Rb. Cs. Fr. Be. Mg. Sc. Y. La. Ce. - . 
Pr. Nd. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Th. 
Pa. U. Ti. Zr. Hf. V. Nb. Ta. * Cr. Mo. W. Mn. Re. 
Fe.Ru.Os. Co.Rh. Ir. Ni. Pd. Pt. Cu. Ag. Au. 
Zn. Cd.Hg.B. Al. Ga. In. Tl. Si. Ge. Sn. Pb.As. 
Sb or Bi , R 1 being nitrate salt , the R 2 hydrogehation * y 
product, alkyl. alkenyl. cycloalkenyl. aryl. alkyne. 
carbonyl. amide, imide. hydrazide. phosphorus 
compound, nitrosyl. nitrile (nitryl ), nitrate salt, nitrile 
(nitrile ), halide. azido. alkoxy. siloxy. silyl. or with 
these halogenation. sulfonation. or the K. conversion 
derivative , A phosphine. phosphorous acid salt, is aryl. 
amine, arsine. stibine. ether, sulfide, nitrile. iso 
nitrile. alkene. alkyne. hydrazine, pyridine, nitrogen 
heterocyclic compound, macrocyclic molecule. Schiff 
base, cycloalkene. alcohol, phosphine oxide, 
alkylidene. nitrite or thewater, precursor raw material 
mixture o which is stated in Claim 1 



[Claim 11] 

M with Li. Na. K. Rb. Cs. Fr. Be. Mg. Sc. Y. La. Ce. 
Pr. Nd. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Th. 
Pa. U. Ti. Zr. Hf. V. Nb. Ta. Cr.Mo.W. Mn. Re. 
Fe.Ru.Os. Co.Rh. Ir. Ni. Pd. Pt. Cu. Ag. Au. 
Zn. Cd.Hg.B. Al. Ga. In.Tl.Si.Ge. Sn. Pb.As. 
Sb or Bi , R 1 being halide , the R 2 hydrogenation product, 
alkyl. alkenyl. cycloalkenyl. aryl. alkyne. carbonyl. 
amide, imide. hydrazide. phosphorus compound, 
nitrosyl. nitrile (nitryl ), nitrate salt, nitrile (nitrile ), 
halide. azido. alkoxy. siloxy. silyl. or with these 
halogenation. sulfonation. or the K. conversion derivative , 
A phosphine. phosphorous acid salt, is aryl. amine, 
arsine. stibine. ether, sulfide, nitrile. iso nitrile. 
alkene. alkyne. hydrazine, pyridine, nitrogen 
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[M*fl 12] 

M A< Li» Na, K, Rb, Cs, Fr, Be, Mg, Sc, Y, 
La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, 
Tm, Yb, Lu,Th, Pa, U, Ti, Zr, Hf, V, Nb, 
Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn ~ Cd, Hg, B, 
Al, Ga, In, TU Si, Ge, Sn, Pb, As, Sb 
BiT-fcy , R 1 ^>'J)UTffcy, R 2 ****<b*. 7 
;Mr;u, 7^-^ v^P7;U^T-^> 7'J- 
7^>. 7£K, <<5K, tK? 

vh\ UXbUlU -f-PvJU, -HJMnitryO, JB 
tttfL ^h'JMnitrile), /AP^Mbf&l, 7S?K, 

' /NP^Xb, juu*:/<b**fctt*--fMtK«H* 

T'&y , A >, 3E'J>»*» 7'J-^, 

75>, 7^Uv>, X*tfX I— rJU. «Hb** 
^HJJU, -fV-h'JJI/, 7^>, 7JMr>» tK 

*X7-r>iHb!fel, 7^'J-rl/, ffiW»**fc 
liTK-efci., »*« i EttO)WBiI»»**. 

[fit#« 13] 

m pt **y, flEfc**^* 0 *^ 3 ; 
at; r 2 7;u^u, -r^r-^y 

•i7P7;u^-;u, 7U-^, 7ju*>, 

iW 75K, fSK, fcK^K, 'JMbfc, -hPv 

;K -h'^l/(nitryl), -h'J ;i/(nitrile), 

/\py><b*. 7vK, 7;un^v. *>p*v, v 
ij ju, Sfcli^ribflnP^Mb, 7ju*>lb, 
*fcl*W<bSI»i*T?*y,A + £ 

7;i^>, 7;u*x tK^v>, 



14] 



heterocyclic compound, macrocyclic molecule, Schiff 
base, cycloalkene, alcohol, phosphine oxide, 
alkylidene , nitrite or thewater, precursor raw material 
mixture which is stated in Claim 1 



[Claim 12] 

M with Li, Na, K, Rb, Cs, Fr, Be, Mg, Sc, Y, La, Ce, 
Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Th, 
Pa,U,Ti,Zr,Hf,V,Nb,Ta, Cr,Mo,W, Mn, Re, 
Fe,Ru,Os, Co,Rh,Ir, Ni, Pd, Pt, Cu, Ag, Au, 
Zn, Cd,Hg,B, Al, Ga, In, Tl, Si, Ge, Sn,- Pb, As, 
Sb or Bi , R 1 being silyl , the R 2 hydrogenation product, 
alkyl, alkenyl, cycloalkenyl, aryl, alkyne, carbonyl, 
amide, imide, hydrazide, phosphorus compound,, 
nitrosyl, nitrile (nitryl ), nitrate salt, nitrile (nitrile ), 
halide, azido, alkoxy, siloxy, silyl, or with these 
halogenation, sulfonation, or the K. conversion derivative , 
A phosphine , phosphorous acid salt, is aryl , amine , 
arsine, stibine, ether, sulfide, nitrile, iso nitrile, 
alkene, alkyne, hydrazine, pyridine, nitrogen 
heterocyclic compound, macrocyclic molecule, Schiff 
base, cycloalkene, alcohol, phosphine oxide, 
alkylidene, nitrite or thewater, precursor raw material 
mixture,, which is stated in Claim 1 



[Claim 13] 

M being Pt , under condition that, R 1 and the R 2 
hydrogenation product, alkyl, alkenyl, cycloalkenyl, 
aryl, alkyne, carbonyl, amide, imide, hydrazide, 
phosphorus compound, nitrosyl, nitrile (nitryl ), nitrate 
salt, nitrile (nitrile ), halide, azido, alkoxy, siloxy, 
silyl, or with these halogenation, sulfonation, or the K. 
conversion derivative , A phosphine, phosphorous acid salt, 
are aryl, amine, arsine, stibine, ether, sulfide, 
nitrile, iso nitrile, alkene, alkyne, hydrazine, 
pyridine, nitrogen heterocyclic compound, macrocyclic 
molecule, Schiffbase, cycloalkene, alcohol, phosphine 
oxide, alkylidene, nitrite or thewater, aforementioned 
compound is not (cyclopentadienyl ) Pt (alkyl ) <sub>3, the 
precursor raw material mixture„ which is stated in Claim 1 



[Claim 14] 

precursor raw material mixture, which aforementioned 
inactivity liquid evaporates with high temperature in 
comparison with precursor compound of aforementioned at 



Page 10 Paterra Instant MT Machine Translation 



JP2002060944A 



[H*® 15] 

METSttftftt c 5 . u 7)lt»X-&&. ft *H 2 
EKafrBHttildft. 

16] 

1i(FE*Stt*#M-ett*S14}fc<D 30%J*IT 
[ft** 17] 

'j>iSffi, 7'J-;k 75>, t;uv>. x^tf 

ymitm. xi;7;i/*>*#t^;u-^^&a 
E£tt*tt«)Ett1b*tt-eft«. ft*a 16 is 

[tt*8 18] 

v^uxtjutsx i?x^u>^U75>, I- 

t'XHJ WUv'J;U75>. 7>^E-7 7 . X^ 
b>v7=>. ^Pt°b>v75>. hU^JUX^- 

x^;u7txX7-r>, MJ wu**?*:/, T'J;i/. 

h;i/X> s v^Q/^+l-vJxX y^DtWvl 
*>*P'v;7*Mjx:/ % v^nt^5fh7i 

x^;u^-9->K, x$>. t?Uv> 
Si; pf 3 ££t?y;i/-?fre>StR3*iS* if * 
« 16 E«<D«iFEJiS*fc:iS8a. 

[ft** 19] 

eft. 7x/— jk ixtJk 75>, 7-M^b 

Ms **x-rJU, 75>, yT^ilS. -f7*>7 
>Sftffi, ftv7>Si£, ->'Jn->;fi6, -hP7 



2002-2-28 

least one, statesin Claim 1 
[Claim 15] 

Aforementioned inactivity liquid is C 5 _i 2 alkane, precursor raw 
material mixture 0 which is stated in Claim 2 

[Claim 16] 

Aforementioned inactivity liquid being volume, precursor raw 
material mixture 0 which includes the additive of 30% or less 
of said inactivity liquid, states in Claim 1 " 

[Claim 17] 

Aforementioned additive is additional precursor ligand* or 
additional precursor adduct, or phosphine* phosphorous acid 
salt, is other coordination compound which is selected from 
group which includes aryl* amine* arsine* stibine* 
ether s 'sulfide* nitrile* iso s nitrile* ' alkene* pyridine*- ~ 
heterocyclic compound* tetrahydrofiiran* 
dimethylformamide* macrocyclic molecule* Schiff base* 
cycloalkene* alcohol* phosphine oxide * andalkyne, 
precursor raw material mixture 0 which isstated in Claim 16 ' 

[Claim 18] 

precursor raw material mixture 0 where aforementioned 
additive methanol* ethanol* isopropanol* neopentanol* 
trimethyl amine and dimethyl ethylamihe* diethyl 
methylamine* triethylamine* dimethyl amine, is selected 
from diethylamine* screw trimethylsilyl amine* ammonia* 
ethylenediamine* propylene diamine* trimethyl ethyl 
ethylenediamine* triphenyl phosphine* triethyl phosphine* 
trimethyl phosphine* allyl* cyclopentadien* benzene* 
ethyl benzene* toluene* cyclohexadiene* cyclooctadiene* 
cycloheptatriene* cyclooctatetraene* mesitylene* 
tetrahydrofiiran* dimethylformamide* dimethyl sulfoxide* 
butyl acetate* acetic acid* ethyl hexanoic acid* methane* 
ethane* pyridine , and group whichincludes PF 3 states in 
Claim 16 



[Claim 19] 

Aforementioned inactivity liquid, aliphatic hydrocarbon* 
aromatic hydrocarbon* alcohol* ether* aldehyde* 
ketone* acid* phenol* ester s amine* alkyl nitrile* 
halogenated hydrocarbon* K. conversion hydrocarbon* 
thioether* amine* cyanate salt* isocyanate salt* 
thiocyanate* silicone oil, consists of additive of 30% or less 
of aforementioned inactivity liquid with constituent and 
volume of 2 or more which are selected from nitro alkyl* 
alkyl nitrate salt* and these blend, aforementioned additive is 
additional precursor ligand* or theadditional precursor 
adduct or, or phosphine* phosphorous acid salt, It is an other 
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■J>&iS, 7'J— <JU» 7£>. 7yV»» 7&£ 
x-^U, xh'JyU, f v-MJy-u. 

*/*D7JU*>* 7JI<=i-/V 
[»#«20] 

yV-JK HJ^U7s>. 
i^;UX*;i/75>. S?X^yl//^U75>. h 
iJX^yU75>. v*^ ^75>. $?X*JUT.3» 
>. tfXHJ^/V>Uy1/7£>* 7>*-7. X* . 

U^v7£>. ^pei/>e?75>. HJ J^X* 
yux^l/>e?75>. HJ7xx;U/M.:/y>. b'J 
±*fW734 % s+ h'j^u*^^>.7'j;i/. 

hyl,x>. ^P^**5/x>, i/^P^^x 
> ^n/v^MJx^S/^P^^xh^x 

n, x?)\,^*-*>Wi. x$>. tfj : > 

[H*JS2l] 

grE*sit«*« c s -ci 2 7;u*>*\&jy ; e» 

Btt, 7'J-^> 75>, 7M>*»» £>. x 

-x/u. ttittt. -hj;u. -fv-h'Jiu. 7;i/* 

[|»*«22] 

ffjEfciraaW*^-^ X*/-JU, -fV?P 
y v-yu. ^'O^-'K HW^^s 
S^;i/X^y-U75>. i>X^yW*yU75^ h 
■jx^;U7£>. vWU75>. vXfJl/75 
e*Mjy*/V>'J#"U73>* 7>=E-7. X^ 
b>v7S>. ?Pt?U>^75>. MJ/*/1>X* 
yi/X^b>v75>. HJ7x=;i'**7*>, HJ 
x^/M.7-f>. hlM^**?^ 

HUXly. y^DA^yI>, <>{7P^^vX 

>, *>^P^^H'J X >- V^P*'?*"'"^ 111 
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coordination compound which is selected from group which 
includes aryK amine, arsine. stibine, ether.- sulfide, 
nitrite, isonitrile. alkene. pyridine, heterocyclic 
compound, tetrahydrofuran. dimethylformamide, 
macrocyclic molecule, Schiff base, cycloalkene, 
alcohol, phosphine oxide, and alkyne, precursor raw 
material mixture which is stated in Claim 1 

[Claim 20] 

precursor raw material mixture where aforementioned 

additive methanol, ethanol, isopropanol, neopentanol, 

trimethyl amine and dimethyl ethylamine, diethyl 
. methylamine, triethylamine, dimethyl amine; is selected 
'. fromdiethylamine, screw trimethylsilyl amine, ammonia. 

ethylenediamine. propylene diamine, trimethyl ethyl . 

ethylenediamine. triphenyl phosphine, triethyl phosphine. 
' trimethyl phosphine. allyl. cyclopentadien. benzene. 
• ethyl benzene, toluene, cyclohexadiene. cyclooctadiene. 

cycloheptatriene. cyclooctatetraene. mesitylene. 

tetrahydrofuran. dimethylformamide. dimethyl sulfoxide, 

butyl acetate, acetic.acid.v ethyl hexanoic acid, -methane. 

ethane, pyridine. , and group whichincludes PF 3 states in 

Claim 19 



[Claim 21] 

Aforementioned inactivity liquid consists of C 5 -C 12 alkane, it 
includes additive of 30% or less of said inactivity liquid with 
volume, aforementioned additive isadditional precursor 
ligand. or additional precursor adduct, or phosphine. 
phosphorous acid salt, isother coordination compound which 
is selected from group which includes the aryl. amine, 
arsine. stibine. ether, sulfide, nitrile. isonitnle. 
alkene. pyridine, heterocyclic compound, 
tetrahydrofuran. dimethylformamide. macrocyclic 
molecule. Schiffbase. cycloalkene. alcohol, phosphine 
oxide, and alkyne, precursor raw material mixture, which 

is stated in Claim 1 
[Claim 22] 

precursor raw material mixture, where aforementioned 
additive methanol, ethanol. isopropanol. neopentanol. 
trimethyl amine and dimethyl ethylamine. diethyl 
methylamine. triethylamine. dimethyl amine, is selected 
fromdiethylamine. screw trimethylsilyl amine, ammonia, 
ethylenediamine, propylene diamine, trimethyl ethyl 
ethylenediamine, triphenyl phosphine, triethyl phosphine, 
trimethyl phosphine, allyl, cyclopentadien, benzene, 
ethyl benzene, toluene, cyclohexadiene, cyclooctadiene, 
cycloheptatriene, cyclooctatetraene. mesitylene. 
tetrahydrofuran. dimethylformamide. dimethyl sulfoxide. 
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K, i^;u/\**>»» x*>, tf'Jv 

>, at; pf 3 * #t?^-^6aiR**i*, m 

#«2i Stta>1fflBII*liI£ft. 

[l»3R«23] 

VX*;U-, tfclivfV^U-B, Al, Ga, In, 
As *fc|* Sb ftftlbtt; 

Me 2 AlH(NEtMe 2 ); 

3 ?^JU7^»; 

(Me 3 N)AlH 3 ; " . '. . 

(EtMe 2 N)AlH 3 ; 

(Et 3 N)AlH 3 ; 

CpWH 2 ; * ' 

Cp 2 MoH 2 ; 

HJWk mjx^u-, h'J-rv^;u-» hu n 

*fcl*x^;us;>^;u-B» Ah 
Ga, In, As Sb; 

xhv^-ll/-. xh^X^U-, ^h^^x-;U-, * 
fcl*rh9 n 7?jU-Su Ti, Zr, Hf, Ge, Sn £fc 
l*Pb; 

Al, Ga, In, As Sb Tk^Hblfc), ^b^, 7 

--Mb*. Jllbtt. a^bto, c P , T5h\ *>*w 

75K*fctt7S?K; 

h'jx^u-, h'MV^;i/-, HJ n ?Ptf;u-, h 
'MV^new^ MJ n £fcl*x^;u$? 

.^U-B, Al, Ga, In, As Sb HJ*?7U7 

=>, i?X^^y^;U7=>, i/p<^UX^U75 
>,*fclih'Jx^U75>; 

SW^-Sfcli^X^U-Zn, Cd £f=l* Hg; 

(**^>^U) 4 Cr; 

Et 3 Pb(^^>h^*>); 

Cp 2 Me 2 Zr; 

(MeNC) 2 PtMe 2 ; 

CpIr(C 2 H4) 2 ; 

tfT. Cp-Co, Mo, Fe, Mn, Ni, Ru, V, Os, Mg 
Ztzlt Cr; 

t*XX^;UK>-if> ; 



butyl acetate, acetic acid, ethyl hexanoic acid, methane, 
ethane, pyridine, , and group whichincludes PF 3 states in 
Claim21 

[Claim 23] 

precursor compound of aforementioned at least one, 
dimethyl-, diethyl-, ordiisobutyl-B, Ah Ga, In, As or 
Sb hydrogenation product; 

Me 2 Al H (NEtMe 2 ); 

t-butyl arsine; 

, ,(Me 3 N)AlH 3 ;. I 

(EtMe 2 N ) Al H 3 ; : : 

(Et 3 N ) Al H 3 ; 

• CpWH 2 ; " ' 
Cp 2 MoH 2 ; 

• trimethyl-,' triethyl-, triisobutyi'-; tri npropyl-, " tri ^ 
isopropyl-, trinbutyl-, tri neopentyl-, or ethyl 
dimethyl-B, Al, Ga, In, As or Sb; 

tetramethyl-, tetraethyl-, tetra phenyl — , ortetra 
nbutyl-Si, Th Zr, Hf, Ge, SnorPb; 

dimethyl-, diethyl-, or diisobutyl-B, Al, Ga, In, As or 
Sb hydrogenation product, chloride, fluoride, bromide, 
iodide, Cp, amide, dimethylamido or azido; 

triethyl-, triisobutyl-, tri npropyl-, tri isopropyl-, tri 
nbutyl-, or ethyl dimethyl-B, Al, Ga, In, As or Sb 
trimethyl amine, diethyl methylamine, dimethyl 
ethylamine, or triethylamine; 

dimethyl- or diethyl-Zn, Cd or Hg; 
(neopentyl ) <sub>4Cr; 
Et 3 Pb (neopentoxy ); 
Cp 2 Me 2 Zr; 

(MeNC ) <sub>2Pt Me 2 ; 
Cpl r (C 2 H 4 ) <sub>2; 

screw Cp- Co, Mo, Fe, Mn, Ni, Ru, V, Os, Mg or Cr; 
screw ethyl benzene; 
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tfT.'O-ifV-Co, Mo Cr; 
HJ7x=JU-Bi, Sb As; 

HJtf-;u*a> ; 

MJX Cp-Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb Lu; 

xh7 Cp-Th, Pa, U, Np, Pu Sfcli Am HM7 

CpCr(CO) 2 ; 

Cp 2 ZrMe 2 ; 

CpCuPEt 3 ; 

CPIn; ' . . . . - . .; 

GpPd(7'J^); 

CpGaMe 2 ; • - 
CpGaEt 2 ; 

(v? □ ^-fr vX>)FeC0 3 ; 
CpMn(CO) 3 ; 

e>^P^^h'JX>)Mo(CO) 3 ; 

TICp; 

Cp 2 WH 2 ; 

(yi/^b>)W(CO) 3 ; 

CpRe(CO) 3 ; 

CpRh(CO) 2 ; 

Ir(7W 3 ; 

Pt(7'J;i/) 2 ; 

[Ir(OMe)0>£ □ v*>)] 2 ; 

RuO>^p*^*v*»(7'J JUfe; 

Ru 3 C0 12 ; 
Fe(CO) 5 ; 
Co 2 (CO) 8 ; 

Ru(CO) 3 (l , 3-«>^P^+-9-^X>); 

Os 3 CO, 2 ; 
Cr(CO) 6 ; 



?! 



screw benzene-Co, Mo or Cr; 
triphenyl-Bi, SborAs; 
tri vinyl boron; 

tris Cp- Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, 
Er, Tm,YborLu; 

tetra Cp- Th, Pa, U, Np, Pu or Amtris allyl iridium; 

CpCr (CO ) <sub>2; 
Cp 2 ZrMe 2 ; 
CpCuPEt 3 ; 
CPIn; ... 

Cpl r (cyclooctadiene ); 
CpPd (allyl );' 
CpG"aMe 2 ; 
CpGaEt 2 ; 
'i (cyclohexadiene ) FeC0 3 ; 
(cyclooctatetraene ) Fe C0 3 ; 
ethyl ferrocene; 
CpMn(CO)<sub>3; 
(cycloheptatriene ) Mo (CO ) <sub>3; 
TICp; 
Cp 2 WH 2 ; 

(mesitylene ) W (CO ) <sub>3; 
CpRe(CO)<sub>3; 
CpRh (CO ) <sub>2; 
Ir (allyl )<sub>3; 
Pt (allyl ) <sub>2; 
Cpl r (cyclo octa screw on); 
[Ir (OMe ) (cyclo octa screw on)] <sub>2; 
Ru (cyclo octa screw on) (allyl ) <sub>2; 
Ru 3 C0 12 ; 
Fe (CO ) <sub>5; 
Co 2 (CO ) <sub>8; 

Ru (CO ) <sub>3 (1 and 3 -cyclohexadiene ); 
Os 3 C0 12 ; 
Cr (CO ) <sub>6; 
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CpCo(CO) 2 ; 
Mn 2 (CO) 10 ; 
CpMn(CO) 3 ; 

(i/>7 P/V^ h 'J X>)Mo(CO) 3 ; 

Mo(CO) 6 ; 

Ni(CO) 4 ; 

Re 2 (CO) 10 ; 

CpRe(CO) 3 ; 

CpRh(CO) 2 ; 

Ru 3 (CO) 12 ; . . 

W(CO) 6 ; 

CpV(CO) 4 ; 

CF 3 Co(CO) 4 ; • 

Pt(CO) 2 0>? n*W*Vt>); 

Ir(CO) 2 C>^P^^^>); '. 

(CO) 4 Fe[P(OCH 3 ) 3 ]; 

(CO) 4 Fe[N(CH 3 ) 3 ]; 

CoNO(CO) 3 ; 

? h + >> , OCH(CF 3 ) 2 , OCMe 2 (CF 3 ) , 
OCMe(CF 3 ) 2 , OSi(CH 3 ) 3 , . OC(CH 3 ) 3 , 
OC(SiMe 3 ) 3 , OC(CF 3 ) 3 Li, Na, K, Rb, 

Cs, Fr, (X Ag, Au, Hg £fdi Tl; 

xh^Mr'X xh^Xh*^, T h7-<V^P7K 
^xh^h^Xxh^fg 3 ^h^XxK? 
-< V -J h * , T h 7 OCH(CF 3 ) 2 ,fh7 
OCMe 2 (CF 3 ) ,f h7 OCMe(CF 3 ) 2 >f h7 
OC(CH 3 ) 3 , xh^ OC(SiMe 3 ) 3 , J rh i 7 OC(CF 3 ) 3 
^fclixh^ OSi(CH 3 ) 3 Si, Ge, Sn, Pb, Ti, Zr £ 
tzlt Hf; 

vokv^p^v) 3 . hu-fv^P/K^v, hum 

2 ?Mfv, h'J n ?h*v, h'J^7?h*v, h'J 
>h*v, h'Jxh*v, h'J OCH(CF 3 ) 2 , h'J 
OCMe 2 (CF 3 ), h'J OCMe(CF 3 ) 2 , h'J OC(CH 3 ) 3 , 
h'J OC(SiMe 3 ) 3 , h 'J OC(CF 3 ) 3 , £fcl*h'J 
OSi(CH 3 ) 3 , B, Al, Ga, In, P, As Sb; 

Et 3 Pb(-rV^P7K+i>h*); 

{% 3 ?h*v)CuPMe 3 ; 

T" h^^rXC^^JbTS/). fh7+X(v>fJl/ 
7S/)Ti, Zr, Hf, Si, Ge, Sn Pb; 

i/X^JU75yvX^;U7JU^>; 
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CpCo (CO ) <sub>2; 
Mn 2 (CO)<sub>10; 
CpMn (CO ) <sub>3; 
(cycloheptatriene ) Mo (CO ) <sub>3; 
Mo (CO ) <sub>6; 
Ni (CO ) <sub>4; 
Re 2 (CO)<sub>10; 
CpRe(CO)<sub>3; 
CpRh (CO ) <sub>2; 
Ru 3 (CO)<sub>12; 
W(CO)<sub>6; 
CpV(CO)<sub>4; 
CF 3 Co(CO)<sub>4; 
Pt (CO ) <sub>2 (cyclo octa screw on); 
Ir (CO ) <siib>2 (cyclo octa' screw on); 
(CO ) <sub>4Fe [P (OCH 3 ) <sub>3 ]; 
. (CO ) <sub>4Fe [N (CH 3 ) <sub>3 ]; 
CoNO(CO)<sub>3; 

butoxy, OCH (CF 3 ) <sub>2. OCMe 2 (CF 3 ), OCMe (CF 3 ) 
<sub>2, OSi (CH 3 ) <sub>3. OC (CH 3 ) <sub>3, OC 
(SiMe 3 ) <sub>3 . or OC (CF 3 ) <sub>3Lu Na, K, Rb, Cs, 
Fr, Cu, Ag, Au, Hg or Tl; 

tetra methoxy, tetra ethoxy, terra isopropoxy, terra 
butoxy, tetra third butoxy, tetra isobutoxy, tetra OCH 
(CF 3 ) <sub>2, tetra OCMe 2 (CF 3 ), tetra OCMe (CF 3 ) 
<sub>2, tetra OC (CH 3 ) <sub>3 , tetra OC (SiMe 3 ) 
<sub>3 , tetra OC (CF 3 ) <sub>3 or tetra OSi (CH 3 ) 
<sub>3Si, Ge, Sn. Pb,Ti, ZrorHf; 

VO (isopropoxy ) <sub>3, tri isopropoxy, tri second 
butoxy, tri nbutoxy, tri isobutoxy, trimethoxy, 
triethoxy, tri OCH (CF 3 ) <sub>2, tri OCMe 2 (CF 3 ), tri 
OCMe(CF 3 )<sub>2, tri OC (CH 3 ) <sub>3 , triOC 
(SiMe 3 )<sub>3, tri OC (CF 3 )<sub>3, or tri OSi (CH 3 ) 
<sub>3,B, Al, Ga, In, P,AsorSb; 

Et 3 Pb (isopropoxide ); 

(third butoxy ) Cu PMe 3 ; 

tetrakis (dimethylamino ), tetrakis (dimethylamino ) Ti, Zr, 
Hf, Si,Ge, SnorPb; 

diethyl amino diethyl arsine; 
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Me 2 Zn(HJx?^t,75>) 2 ; 

i;x^;U7S/v^;UX^>^->; 

h'JX(v^;U75y)7t-x7.7-f>; 

HM(vWU75/)7^v>; 
MM($?y^75/)X*lf>; 

hUxex(h l J> : 3 1 ;uv l J;u)x;ut*'i7A75K; 

e^(v^5 1 JU75>')(h l J^5 1 ;UX^;UX5 L l^>v. 
75^)7^5-0 A; . . 

(CO) 4 Fe[N(CH 3 ) 3 ]; • ; 

LuNa£fcl*KN(SiMe 3 j; 

^>$i?WU75/$>$UU; 

i/X^U75/i?.*f JUXX; 

^dF+hi/^;U75/v^>^Xf->; 

hUXv^U7S/(HJ^l/XTb>v75/) 



diethyl amino arsine dihalide; 

screw dimethylamino arsine chloride; 

Me 2 Zn (triethylamine ) <sub>2; 

diethyl amino dimethyl stannane; 

tris (dimethylamino ) phosphine; 

tris (dimethylamino ) anti ^— ; 

tris (dimethylamino ) arsine; 

tris (dimethylamino ) stibine; 

tris screw (trimethylsilyl ) erbium amide; 

screw (dimethylamino ) (trimethyl ethyl ethylene diamino ) 
aluminum; 

- (CO ) <sub>4Fe [N (CH 3 ) <sub>3 ]; 

""Li, NaorKN(SiMe 3 ); 

penta dimethylamino tantalum; 

diethyl amino dimethyl tin; 
"hexa dimethylamino di tungsten; 

tris dimethylamino (trimethyl ethylene diamino ) titanium; 



CpCu(PEt 3 ); 

CpCu(h l J7xn;U7tv7.7'r>); 
( % 



CpCu (PEt 3 ); 

CpCu (triphenyl phosphine ); 

3 ? h 4r 

S/)CuPMe 3 ;Pt(PF 3 ) 4 ;Ni(PF 3 ) 4 ;Cr(PF 3 )^^ 

ffi Mfi*) Q A ;Sn(N0 3 )4;Co(N0 3 ) 3 ;VO(N0 3 ) 3 ;Cr0 2 (N0 3 )2;TiCl4;ZnCl 2 ;ZrCU;HiCU;AlCl 3 ;SiCU;GaCl 3 ;SnCl4;CoCl 3 ; V >^ 
;U-, i?lfft., *fcl*S?-fV^.^ ;U-AK B, Ge, Si As A P ? > it $ ;N(SiMe 3 ) 2 Li » Na ttzlt 

K;B(CH 2 SiMe 3 ) 3 ;{(Me 3 Si) 2 N} 3 -B. AU Ga£fdi In;(Me 3 SiCH 2 ) 4 -Tu Zrftfrli Hf;£fcli{(Me 3 Si) 2 N} 2 -Zn, Cd Sfcl* Hg 
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[fflf*Ji25] 

HEKMMWirtWRffci, 11*5 
24 I2®(7)^;4o 

1 1* gij * lc»A2*i*>* R*« 24 fB«tf>£;£ o 



[MM 27] 

£t\M#« 24 IEK(7)^;4 0 
[lff*«28] 



(CH 2 S 
{(Me 3 : 
<sub> 
In; 

(Me 3 S 
Zrorl 
<sub> 
Cdor. 
cyclop 
precur 
mixtur 
stated 

[Claim 24] 

With method for chemical vapor deposition or atomic layer 
deposit, 

precursor compound inside precursor raw material mixture 
which is stated in Claim 1 step which evaporates and, r 

precursor which evaporates, with addition of option of 
otherjoint reactant, chemical vapor deposition or step which is 
introduced into atomic layer deposit reaction furnace and, ' • 4 ^'' * 

component of aforementioned precursor which evaporates 
depositing on substrate, it includes step which forms film, 
method© 

[Claim 25] 

Aforementioned film is constituent of electronic element, 
methodo which isstated in Claim24 

[Claim 26] 

method© where aforementioned joint reactant is introduced, 
theaforementioned precursor which evaporates separately, 
states in Claim24 

[Claim 27] 

Aforementioned precursor inside aforementioned precursor 
raw material mixture step which evaporates and, 

precursor which evaporates, with otherjoint reactant and 
separateaddition of inactivity purge * gas, step which is 
introduced into atomic layer deposit reaction furnace and, 

With aforementioned precursor* purge * gas* joint 
reactant* and sequential introductionof alternate pulse of 
purge * gas which evaporate, film the methodo which 
includes step which deposits on substrate, states in Claim24 

[Claim 28] 

Aforementioned j oint reactant is reductant * oxidant * 
nitriding agent* or K. conversion agent,method 0 which is 
stated in Claim24 
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[»*«29l 

tR£*U>, ft*® 28 E«ro;££o 
[»««30] 



c»3Ra3i] 

n. * 3 ?5^75>, -rv?p t°;u7s>, at; 

*i6vBI*a 28 E«<0£Ss.--- 
[»**32] - j 

[»*« 33] 

'r^MzmirxT-yJi'&ft* we# 
y, Hi=»©*x^a5c»T?ft*, »*a 24 be 

[1**834] 

ftfE*ffii£ 3 O6l'±0ll<ES#*a>SS'^l' 
xfl>*>-*>xlcB§-r*-T^£ WE# 
1 ojWE««TO«**©JMb**ifc 

y s Hicsj«>#*#sfcaycfc5. 1*** 24 is 

35] 

1filE*tf& 4 o6l±0)*ft**^a)SES/<JU 
X(D 1 otft1HE1!WIB»S£*<»lMb**ifc 

y. m^moiixtm^^ibv. mww©# 

xtf. tt*<Dft<b**ifcttiK**^ »*a 1 
E«fl>tMrEB»il^*fl>»Hb**ifc«ieifcR 

t*#t?y^~^6 x &atR**i*» »*a 24 e 
36] 



[Claim 29] 

method, which is selected from group to which' 
aforementioned reductant includes hydrogen, foaming * 
gas. silane and these combinations, states in Claim28 

[Claim 30] 

methodo where aforementioned oxidant oxygen, ozone, 
water, is selectedfrom group which includes hydrogen 
peroxide, nitrous oxide, and these combinations, statesin 
Claim28 

[Claim 31] 

methodo where aforementioned nitriding agent ammonia, 
hydrazine, azidization hydrogen, t-butyl amine, is 
selectedfrom group which includes isopropyl amine, and 
these combinations, statesin Claim28 - 

[Claim 32] - 

methodo where aforementioned Reconversion agent is ■ 
selectedfrom silane, disilane, chlorosilane, silyl 
amine, , and sill aza > and group which includes 
thesecombinations states in Claim28 • 

[Claim 33] 

Aforementioned substrate including step which is exposed to 
the sequence of alternate pulse of gas where 3 or more 
differ,including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas .furthermore another gas is 
reductant, methodo which is stated in Claim24 

[Claim 34] 

Aforementioned substrate including step which is exposed to 
the sequence of alternate pulse of gas where 3 or more 
differ,including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas ,furthermore another gas is 
nitriding agent, methodo which is stated in Claim24 

[Claim 35] 

Aforementioned substrate including step which is exposed to 
the sequence of alternate pulse of gas where 4 or more 
differ.including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas ,furthermore another gas being 
oxidant , furthermore another gas,precursor where option 
evaporates and, methodo which is selected from group which 
includes precursor where precursor raw material mixture 
which is stated in Claim 1 evaporates states in the Claim24 

[Claim 36] 

Aforementioned substrate including step which is exposed to 



— PJ- A. - 
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mmmmtti: man -a *x-& 
y* MKfljoffxtfgfcsij-eifcy, hicm©* 

MOM. 

37] 

fflEgfc* 4 ofiLtfl>IW:*#Xfl>X£/<jb 
XO) l -336<tHEIfrWS»S^«Ba)SHb**ifc 

y* n'ic»i©#x^a5c«itffty, sicfliotf 

EM©imiSaS£*(Dftft*ftfc«rB*H 
i£*fcy;i/-?frS>a*?**i*» ft*4T24 IB 

[st*8 38i... ..., <t ; ' .; . 

x©->— y>xlcHfXx^* #** MEtf 

i oAnmemeBttssfcajMbsiifc 
y* seica©#x3ft«a7c»-cfty. mksucd# 

£* flt*« l EMO>««IB*.ii£*fl>JMb**i 

a*?**i«, m*£ 24 em©**. 

[ft#« 39] 

iitlE»lSA<* ¥*fcS«* !§«*** ft« 
SIS* *7X, Maittt. ~3^7\ = f"v9 • /H'J "7 

«(*±i/'Ja>*<Es GeSffi* SiGeSflii* GaAs 

&£* ai;^*i&©s^(t*fcii ^at#t?y 
jb-^6a«?**i*» t»*« 24 em©#&. 

CH*«40] 

K* fits*, xfy** fs*y-r*-h\ u- 
* atattta* *fcii«s««flia-e**, if 

*« 25 EM©*;*. 
[MM 41] 

jsarot* Mttjf <t* mmm*. «s 
a>f>tias»i«t6*aTf*"3T. me 



the sequence of alternate pulse of gas where 4 or more 
differ,including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas .furthermore another gas being 
nitriding agent , furthermore another gas,precursor where 
option evaporates and, methodo which is selected from 
group which includes precursor where precursor raw material 
mixture which is stated in Claim 1 evaporates states in the 
Claim24 

[Claim 37] 

Aforementioned substrate including step which is exposed to 
the sequence of alternate pulse of gas where 4 or more 
differ,including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas .furthermore another gas being 
reductant , furthermore another gas,precursor where option . 
evaporates and, methodo which is selected from group which 
includes precursor where precursor raw material mixture 
which is stated in Claim 1 evaporates states in the Claim24 

[Claim 38] . . . . ^ ,;. „. 

Aforementioned substrate including step which is exposed to' 
the sequence of alternate pulse of gas where 5 or more 
differs.including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas .furthermore another gas being 
reductant , furthermore silicon-containing precursor 
whereanother gas evaporates option and, methodo which is 
selected from group which includes silicon-containing 
precursor where precursor raw material mixture which is 
stated in Claim 1 evaporates states in the Claim24 

[Claim 39] 

methodo where aforementioned substrate, semiconductor 
substrate* dielectric* metal* organic group board, silicon 
substrate* Ge group board and SiGe group board on glass* 
metal oxide* plastic * polymer substrate* silicon-containing 
semiconductor substrate* ceramic* insulator, is selected 
from group which includes GaAs substrate* and these 
mixture or multilayer, states in the Claim24 

[Claim 40] 

Aforementioned electronic element is transistor* condenser* 
diode* resistor* switch* light emitting diode* laser* 
metallization structure* or mutual connection structure, 
methodo whichis stated in Claim 25 

[Claim 41] 

With method which includes dielectric buffer layer of bottom 
part electrode and dielectric layer and head electrode layer 
and option, forms laminate or trench * condenser structure, 
theaforementioned condenser through conduction baria of 
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# , it *s 24 ise<z>£&icj:y*m$*ia* 
[»*a42] 

lirlEft*a)Simsi»®S*^ sio 2 , sio x N y . 

Si 3 N 4 , TiON , A1N , SiN , TiN , Ta 2 0 5 , Ti0 2 , 
Zr0 2 , Hf0 2 , A1 2 0 3 , La 2 0 3 , Y 2 0 3 , ^b©^ 

[flt**43] 
[»#«44] 

ttSOTtfttf**** tH'J*>U3VvW. Mo, Ti, .. 

**1*»»*«41B*©**., .. . 
[11**45] 

iJlE#m/*'J7#, TaN, TaSiN, TiAIN, 
TiSiN , TaWN , TiWN , TaAIN , NbN , ZrN , 
TaTiN, IrO x , Os, OsO x , MoSi, TiSi, Re0 2 , S. 

Jl 41 |BttO>£&. 

[»*« 46] 

ttCltffUi^. *U2/Ua>»NU Pd, Pt, 
Cu, Ag, Au, Ru, Ir, Rh, IrO x , TaN, TaSiN, 
Ta, SrRu0 3 , LaSrCo0 3 , fttf Z*l&<DK— 

ju-^&aiR**i*» it* 3 ! 4 i f3$©£&o 

[»*«47] 

IMBBWttlitf* Si0 2 , SiO x N y , Si 3 N 4 , Ta 2 0 5 , 
Ti0 2 , Zr0 2 , Hft) 2 , A1 2 0 3 , La 2 0 3 , Y 2 0 3 , 

B A<, AU Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, 

w, Cu *^t?y;u-^&aiR**i**M** 
<L\ jWKfc* i -3©Httllfl:*-C*y, a tftt 

i n^m 3 © ]E©»a«?s**i** / ><E<it i 

P>^OA-/\*'JOA, /\7-OA^XhP>^ 

^A, 7^5>K^>^>s ^*>»i?^=>-^ 
Af P \ ■Si>^;U^t*X77>-7>hP>f 1 't'A s 



plug and option, inthose which are connected to circuit of 
underside, constituent of the at least one of aforementioned 
condenser structure, methodo which deposits by the method 
which is stated in Claim24 

[Claim 42] 

methodo where induced electricity buffer layer of 
aforementioned option, is selected from group which includes 
these alloy, blend or the multilayer, and compound 
element metal oxide of Si0 2 , SiO x N y , Si 3 N 4 , TiON, A1N, 
SiN, TiN, Ta 2 0 5 , Ti0 2 , Zr0 2 , Hfl0 2 , A1 2 0 3 , La 2 0 3 , 
Y 2 0 3 , , states in Claim 4 1 

[Claim 43] . 

Aforementioned dielectric is ferroelectric material, methodo 
which isstated in Claim 4 1 

[Claim 44] • " 

methodo where aforementioned plug charge, is selected.from : 
the group which includes polysilicon, W, Mo, Ti, Cr, 
Cu, and these dope or undoped alloy, blend, and the 
multilayer, states in Claim 4 1.'^ v . „. .. 

[Claim 45] 

methodo where aforementioned conduction baria, is selected 
from group which includes TaN, TaSiN, TiAIN, TiSiN, 
TaWN, TiWN, TaAIN, NbN, ZrN, TaTiN, lrO x , Os, 
OsO x , MoSi, TiSi, Re0 2 , and these dope or undoped 
alloy, blend and multilayer,states in Claim 4 1 

[Claim 46] 

methodo where aforementioned bottom part electrode, is 
selected from group which includes polysilicon, Ni, Pd, 
Pt, Cu, Ag, Au, Ru, Ir, Rh, IrO x , TaN, TaSiN, Ta, 
SrRu0 3 , LaSrCo0 3 , and these dope or undoped alloy, 
blend, and multilayer.states in Claim 4 1 

[Claim 47] 

Aforementioned dielectric layer, is selected from group which 
includes perovskite type oxide which possesses Si0 2 , 
SiO x N y , Si 3 N 4 , Ta 2 0 5 , Ti0 2 , Zr0 2 , HfD 2 , A1 2 0 3 , La 2 0 3 , 
Y 2 0 3 , compound element metal oxide. Chemical Formula 
AB0 3 , B,includes metal which is selected from group which 
includes the Al, Ti, Zr, Hf, V, Nb, Ta, Cr,Mo,W, Cu 
here, with acidic oxide of at least one, with additional cation 
of at least one where A has positive form electric charge of 
approximately 1 to approximately 3, aforementioned oxide, 
methodo which is selected from group which includes 
strontium titanate * barium, zirconic acid strontium * 
barium, hafnium acid strontium * barium, lead titanate, 
aluminic acid yttrium, aluminic acid lanthanum, zirconium 
titanate lead, tantalic acid bismuth * strontium, niobic acid 
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a«**i*;»*a 41 etta>*&. 

[»*«48] 

f&BHtfMtf. #'JS/'Ja>, Nu Pd» Pu 
Cu, Ag, Aiu Ru, Ir, Rh s IrO x , TaN, TaSiN, 
Ta, SrRu0 3 , LaSrCo0 3 , Z*lb(Dh*— 

*Ob-?*&atR*h.*, HIM 41 IBK0^ 

[»**49] ' . 

«*tttE<t»»t©IBIfl!)ff*a)/^'J 
-f S^&T-fcoT, ttteEttfll&a'J>tt<£:i> 1 



[HM50] 

BiIIB^mi*!/)^ Si0 2 , SiO x N y , Si 3 N 4 , 

yiz-tf^x, SHiMbtt. ai 2 o 3 , &tfc*iS><7> 
lists'? sf M49fB« 

[MM si] 

fTEff *©/<'J7*mJ&t* WN, TiN, TaN, 
Si0 2 , SiO x N y , Si 3 N 4 , W^'J^-:*^*, ftB 

i, ai 2 o 3 , auz*ie>«)K-^*fctt^K 



bif!ft£*i£, tiM 49 IB^cD^^o 

[Ml 52] 

m?.m%ttWs ?KU v'J3>, Al, W, Mo, 
Ti, Cr, Cu, Z*l&0!>K--?*fctt#K 

B*tt, M*m*tstz9)\,--?* 

e>atR*n*. mm 49 e«a£&. 

[SIM 53] 

t, mb*f *^ ©'>ft<tt i oa>««£* 



bismuth * strontium* bismuth titanate* silicic acid 
lanthanum* silicic acid yttrium* silicic acid hafnium* 
zirconium silicate* rare earth dope * silicate* and these 
dope or undoped alloy* blend* and multilayer, states in 
Claim 4 1 

[Claim 48] 

methodo where aforementioned head electrode, is selected 
from group which includes polysilicon* Ni* Pd* Pt* Cu* 
Ag* Au* Ru* Ir* Rh* IrO x * TaN* TaSiN* Ta* SrRu0 3 * 
LaSrCo0 3 * and these dope or undoped alloy* blend* or 
multilayer,states in Claim 4 1 

[Claim 49] * 

With method which includes barrier material charge and 
metallization material of the option between trench and via 
and dielectric and metallization material which etching are 
done inside dielectric layer, forms metallization structure, 
constituent of at least one of aforementioned metallization 
structure; methodo which deposits by method which is stated 
in Claim24 

[Claim 50] 

method© where aforementioned dielectric layer, is selected 
from group which includes Si0 2 * SiO x N y * Si 3 N 4 * silicic acid 
phosphorus * glass* metal oxide* A1 2 0 3 * and these dope 
or undoped alloy* blend* and multilayer,states in Claim 4 9 

[Claim 51] 

method© where barrier material charge of aforementioned 
option, is selectedfrom group which includes WN* TiN* 
TaN* Si0 2 * SiO x N y * Si 3 N 4 * silicic acid phosphorus * glass* 
metal oxide* A1 2 0 3 * and these dope or undoped alloy* 
blend* and multilayer, states in Claim 4 9 

[Claim 52] 

methodo where aforementioned metallization material, states 
polysilicon* Al* W* Mo* Ti* Cr* Cu* and and isselected 
from group which includes these dope or undoped alloy* 
blend* and multilayer, in Claim 4 9 

[Claim 53] 

In source and drain domain and aforementioned source 
domain and channel domain between drain domain and on 
aforementioned channel domain positioning on the gate 
dielectric and aforementioned gate dielectric which are done 
positioning with the method which forms electronic element 
which includes gate electrode which is done,constituent of at 
least one of aforementioned electronic element, methodo 
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HlIIB^-HSiai**^ Si0 2 , SiO x N y , Si 3 N 4 , 
Ta 2 0 5 , Ti0 2 , Zr0 2 s Hf0 2 , A1 2 0 3 , La 2 0 3 , Y 2 0 3 , 

«a£**Mfc*,'ft3 & aAB03**-ra'< 

£*U B , AlvTu Zr, Hf, V, NK Ta, 

cr.Mo.w.cu ^t?y;w-^^&as?*^* 

y % A jWfcl 7i£&) 3 0)IECD^3£mft£*r3"& 
1 O<Di6*0)*^>X»fcy, fltBtt 

rt7 A, n^Kt*X7X-XhP>^A, 
' A, *t4W^?-^^* frWBS^ua-^A; # 

[If 55] 

•5k H*JI 53 IBKCD^io 
[tt#« 56] 

IMEy-hWftf* tH'J v'J3>. AU Ag, Bk 
Cd, Fe, Ga, Hf, In. Mn, Nb, Y, Zr, Ni, Pt, 
Be, Ir, Te, Re, Rh, W, Mo, Cr, Fe, Pd, Au, 
Rh, Ti, Cr, Cu, Rtf C*l&fl>K-?*fcl*#K 

Specification 

[0001] 

(CVDxhemical vapor deposition) Si/ IS TPtt 
^(ALD:atomic layer deposition)^ H* A l-fcl^ 
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whichdeposits by method which is stated in Claim24 
[Claim 54] 

Aforementioned gate dielectric, is selected from group which 
includes perovskite type oxide which possesses Si0 2 * 
SiO x N y , Si 3 N 4 , Ta 2 0 5 , Ti0 2 , Zr0 2 . HfQ 2 , A1 2 0 3 , La 2 0 3 , 
Y 2 0 3 , compound element metal oxide. Chemical Formula 
AB0 3 , B,includes metal which is selected from group which 
includes the AUTuZr.Hf.V.Nb.Ta. Cr.Mo,W, Cu 
here, with acidic oxide of at least one, with additional cation 
of at least one where A has positive form electric charge of 
approximately 1 to approximately 3, aforementioned oxide, 
methodo which is selected from group which includes 
strontium titanate * barium, zirconic acid strontium * 
barium, hafnium acid strontium * barium, lead titanate, 
aluminic acid yttrium; aluminic acid lanthanum, zirconium 
titanate lead, tantalic acid bismuth * strontium, niobic acid 
bismuth * strontium/ bismuth titanate, silicic acid 
lanthanum, . silicic acid yttrium, silicic acid hafnium,. 

" zirconium silicate, rare earth dope * silicate, and these 
dope or undoped alloy, blend, and multilayer, states in 

? Claim 53 ... J \- > • • • 

[Claim 55] 

methodo where aforementioned gate dielectric is formed 
from layer of 2 or more, states in Claim 53 

[Claim 56] 

methodo where aforementioned gate electrode, is selected 
from group which includes polysilicon. Al, Ag, Bi, 
Cd, Fe, Ga,Hf, In, Mn,Nb,Y,Zr, Ni, Pt,Be,Ir,. 
Te, Re, Rh, W, Mo, Cr, Fe, Pd, Au, Rh, Ti, Cr, 
Cu, and these dope or undoped alloy, blend, and 
multilayer,states in Claim 53 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards attachment method , it regards useful 
precursor raw material mixture especially, the chemical vapor 
deposition (CVD: chemical vapor deposition ) and in atomic 
layer deposit (ALD:atomic layer deposition ) process. 

In addition as for this invention, it regards method which 
forms the electronic element which includes film, layer or 
coating of at least one whichdeposits from precursor raw 
material mixture of this invention. 



[0002] 



[0002] 
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m)£*]ffi1-£^TfttfjlCfclxTSg-Cfc& 0 

[0003]. . -, • 

¥^<*7?iJ^-V3>'|CfclvT\ CVD Wfcli 

ald iz&vttmztiz&tAst'omit.*^) 

*ai:"CSaT»i&fi[T*«t*a>/WCbubbler) 
fltt<b**M\ B#H©IKil::#lMftlSU a® 

««**<b*-s*^t*<»&*ir*iy. 

Sic. SST*li . #»?n-bx*<to»**i«o 
IWi«©f»*fclc»4«o 



[Prior Art] 

When dimension of semiconductor element reduces in order 
to improve performance, the necessity which manages film 
thickness thinner in uniform dimension increases. 

When dimension reduces, uniformity of thickness is important 
in order minimization to do overlap of adjacent element. 

Improvement of uniformity is important shallow in current 
technology whichutilizes source/drain scattering (0.25 ;mu 
m). 

Because shallow scattering is acquired by insertion which 
leads the oxide, inhomogeneity of thickness of oxide causes 
nonuniform source/drain scattering depth, element 
performance deteriorates. 

In addition as for improvement of uniformity of thickness, 
between the etching, it is important in order minimization to 
do overetching whichdepends on uniformity of film directly. 

[0003] . , . . 

Most film which deposit in semiconductor application, by 
CVD or ALD growmaking use of conventional bubbler 
(bubble r ) technology which is beaten with high temperature, 
the carrier * gas via raw (Namely there is not a solvent. ) 
precursor in this case, reflect upon uniform precursor flux to 
the film, for, vapor pressure of precursor is fixed, it is 
desired densely. 

But, because vapor pressure is related to temperature directly, 
conventional bubbler technology,has deficiency that between 
between or run and run the run, bubbler temperature is 
maintained densely is required to minimum change. 

Fluctuation of precursor flux is connected to change of 
film-growing speed, itis known densely. 

You sinter any individuation combination things, attendant 
upon passage of time,change densely to have been known 
surface domain, nonuniform of film-growing speedbetween 
run and run is caused. 

Sintering is not problem for liquid precursor. Accompanied 
by passage of time, liquid precursor can deteriorate with heat 
cycle and thermal load which are assigned to that. 

Furthermore, with high temperature, decomposition process 
accelerates. 

It accompanies high temperature, and heat cycle of 
precursor during evaporationinside conventional bubbler, 
passage of time, it contributes to early stage deteriorationof 
precursor. 
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[0004] 

fit*©/ wa»=tet^-c-»(=ttffl**t, ffr 
7U-;u, 7;u*>, *j;u/K-;k 75K, UMb 

7;U^U75>-77><fiffl)SSiMIC^$S^* • 

f!Hb1$Dl*,cvD atfALD*-lci'o-CWir»*M 
■efcSo ....... 

7-»U^^75^-7 : 7>l4<i#. & 

hg^;U75>-77»'JX^JU75>-77 
>, a0fS/X^JU^;U7S>'75>ftif©7^ 

(SJF'vflDfcaifllBllCW deg C JSl-fC^**"*"* 
£>fcAblcli, 

»lCj:yiBIR**l*(fflil*» DarioM.Frigo&tf 
Gerbrand J.M.van Eijden iCk^) "Chemistry of 
Materials" , 1994 , 6 , 190-195 , 36 If 1= 
CE.Chryssou St/ C.W.Pitt |C <fc 5 "Applied 
Physics A Materials Science and Processing", 
vol.65, 1997,469-475 

[0005] 

□'O$i/i=Jl/)Cu(PEt 3 )fci:0> Cu(l)lb£tl 
A<fcy,C*tli 70 deg c 8*a>fti*a«-c. 

PEt 3 *jfet^j*«Cfc*«»6*l"Cl**. 
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precursor those chemistry state changes with ligand 
rearrangement, cluster formation or oxidation . 

precursor-can react with water or oxygen which can 
beintroduced inside bubbler carelessly via purification 
insufficient carrier * gas and air leak, or are absorbed on 
bubbler wall water and oxygen which bubbling are done via 
precursor. 

[0004] 

It is used generally in conventional bubbler technology, 
hydrogenation product, alkyl, alkenyl, cycloalkenyl, 
aryl, alkyne, carbonyl, amide, phosphorus compound, 
nitrate salt, halide, alkoxide, siloxide and silyl 
areincluded in example of precursor which receives 
aforementioned undesirable. 

unstable hydrogenation product is especially attractive in 
alkyl amine * alane or other thermal for CVD and the ALD. 

Because because, those high reactivity usually, leading to low 
heat treatment temperature,decrease impurity introduction. 

Regrettable, as for alkyl amine * alane during retention, 
transport andevaporation widely known way with unstable , 
as a result, the reproducibility of film is bad. 

During retention, and during transport to CVD reaction 
furnace itdisassembles you have known trimethyl amine 
*alane, triethylamine * alane, and diethyl methylamine * 
alane or other alkyl amine * alane.densely with 40 deg C or 
greater. 

In order retains precursor with room temperature or less, 
disassembly minimization todo, note is necessary. 

Therefore, as for transport and vaporization temperature, it is 
restricted by the pyrolysis of precursor (With for example 
Dario M.Frigo and Gerbrand J.M.van Eijden you refer to 
"Applied Physics A Materials Science and processing", vol.6 
5, 1 99 7, 4 69-475 with "Chem istry of Materials", 1994, 6, 
190-195 , and C.E.Chr yssou and C.W.Pitt ). 

[0005] 

In thermal, there is a (cyclopentadienyl ) Cu (PEt 3 ) or other 
Cu (I ) compound as another exampleof unstable precursor, 
with temperature whose 70 deg Cextent are low, it loses the 
PEt 3 and it disassembles this is known densely. 

There is a trimethyl indium and a triethyl indium or other 
alkyl as other example. 

With liquid , it disassembles triethyl indium you have known 
densely with room temperature in inside bubbler. 
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M 14 £ ± M & (G.B.Stringfellow IC <fc £ 
"Organometallic Vapor-Phase Epitaxy:Theory 
and Practice", San Diego* CA: Academic Press* 
1989£#HB) 0 

[0006] 

*©/wa»icfci*T-tticaa-r*s» 

ictJ^TiJPiS^ti^o 

7JU5=*A-*V?n#*$/Ktt. m 

»«>mti*»«Tf«E-r*.. 
»^fl!><b*ttA^****i* ai 2 o 3 ©<**a 

£ aitlC^^>(R.G.Gordon. K.Kramer, X.Liu IC 
MRS Symp Proc. Vol.446, 1997, p.383 £# 

Kl)o 

[0007] 

ft. * wj-tf— >a>, at; is»*<d«iria< 

100 deg C 0>afi"e»jB-rft^tA<tt&*lTL^ 



As for trimethyl indium with room temperature with solid , 
change of theeffective vapor pressure is observed attendant 
upon passage of time, inhomogeneity whoseresult of growth 
is not desirable and non- reproducibility is caused, (You refer 
to "Organometallic Vapor-phase EpitaxyrTheory and 
Practice", San Diego, CA: Academic Press, 1989 with G.B. 
St ring fellow ). 

[0006] 

alkoxide is included by other example, this changes chemistry 
state by ligand rearrangement, hydrolysis, 
oligomerization, ring formation, cluster formation and 
oxidation which accompany passage of time, it isinformed 
densely. ~ - "* 

These decomposition process accelerate in high temperature 
which encounters with conventional bubbler technology. 

Furthermore as for alkoxide, being sensitive to especially 
waterand oxygen impurity, as for these it can be introduced 
inside bubbler carelessly via purification insufficient carrier * 
gas and air leak, or are absorbed on bubbler wall water and 
oxygen which bubbling are done via precursor. 

hydrolysis reaction can occur, these reactions, accelerate in 
high temperature whichencounters generally in conventional 
bubbler technology. 

In addition as for alkoxide, with time it changes mutually with 
many isomeric form conditions to be possible to exist, as a 
result, vapor pressure of variable is caused. 

for example aluminum * isopropoxide exists with multiple 
isomeric form condition with mutual rate of change 
whichbetween of isomer does slow. 

In order to change largely, it controls vapor pressure of these 
isomer densely it makes difficult deposition rate of A1 2 0 3 
which grows fromthis compound, making use of conventional 
bubbler technology, (You refer to MRS Symp Proceedings 
Vol.44 6, 1 997, p.383 with R.G.Gordon, K.Kramer, X. Li 
u). 

[0007] 

There is a amide which, it shakes in same way as alkoxide 
asother example and whirls, this is a tendency of ligand 
rearrangement, hydrolysis, oxidation, oligomerization, 
and ring formation,exists with several mutual change possible 
isomeric form conditions, forms the reproduction impossible 
vapor pressure attendant upon passage of time. 

titanium nitrate, zirconium nitrate and gallium nitrate or 
other anhydride metal nitrate salt are included in other 
example. 

Being sensitive to air and water, it disassembles these 
complex it is known densely with temperature of 
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VO(N0 3 ) 3 at* Cr0 2 (N0 3 ) 2 fc£ <0****Vffl 
*ir«t*-e*y 0 deg C ■CftffStV*'**'* 

■So 

Z *l |C O L> T I* , 01 * l< v D.G.Colombo , 
D C Gilmer , V.G.Young , S.A.Campbell a V 
WL.Gladfelter I- «fe £ "Chemical Vapor 
Deposition", 1998, 4, No.6, 1998, P.220 "CBH* 

[0008] 

cvd mzotzMz. »art-ic»»**ifcWK 

JfcHfcfr* 5204314^, 199 .52255.61 # ; J J 
5280012 Nft 5453494 atf H* 
5919522 #1** 1 A®*^*"* 

£ Ca, Sr Sfcl* Ba «fr*^t***fflt^ 
Ca,Sr *fcl* Ba ^ftSit^&l^^ 

#@<r**r* 5555154 W*^^K Q ?2i£ 

ic pb,zr at; Ti 5;e/<n^;i/^*-h*st? 

PbZrTi0 3 (DJ3£glCO^-CM*l/C^£>o 
^Sftftf!? 5677002 ^atfPUB 5679815 ^ 

KHttlfft 5698022 ^l*^^-Kfg/y> 

fWb*«a)ft***i=*ffl*iw ****** 

«B1*ttff 5783716 1 

ir <fey Pt *rt**-&<5*95l=oi^TlBJi«T«. 
JfcBftfrlS 5820664 <tf ^I-Efflj 
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i 

approximately 100 deg C. 

VO (N0 3 ) <sub>3 and Cr 0 2 (N0 3 ) as for <sub>2or other 
metal oxo nitrate salt, being sensitive tolight in addition to 
being sensitive to air and water, it isgood to be retained with 0 
degC. 

Concerning this, with for example D.G. Co lombo, 
D C Gilmer, V.G. Young, S.A. Cam pbell and 
W L Gladfelter it is disclosed with the"Chemical Vapor 
deposition", 1998, 4, No. 6, 1 998, P.220. 

[0008] 

[Problems to be Solved by the Invention] • • • 

For CVD growth, it is already expressed concerning using 
the;be diketonate which includes precursor which is melted ■ 
inside solution. 

Have disclosed Ca, Sr or Ba concerning method which grows 
U S Patent 5204 31 4 number, same No. 5225561 number, 
same No. 5280012 number, same No. 5453494 number, and 
same No 5919522 number making use of solution which 
includes Ca, Sr or Bacomplex which is connected to the;be 
diketonate ligand or the;be diketonate derivative of at least 
one. 

It discloses U.S. Patent 5555154 number, with chemical vapor 
deposition when solution whichincludes Pb, Zr and Tidi 
pivaloyl meta *— jp7 inside tetrahydrofuran is 
usedconcerning growth of Pb ZrTi0 3 . 
U S Patent 5677002 number and same No. 5679815 number 
disclose tantalum and niobium which include film making use 
of solution of Nb and the Ta which are connected to the;be 
diketonate ligand or the;be diketonate derivative of the at least 
one, concerning method which grows. 
U S Patent 5698022 number has instructed useful precursor 
composition to chemical vapor deposition of lanthamde 
metal/phosphorus oxide membrane, this includes lanthamde 
metal;be diketonate inside solvent and the precursor 
compound which consists of phosphorus content ligand. 

Discloses Pt concerning method which grows U.S. Patent 
5783716 numbermaking use of solution which includes Pt 
complex which is connected tothe;be diketonate ligand or 
the;be diketonate derivative of at least one, with CVD . 
We disclose U.S. Patent 5820664 number, in chemical vapor 
deposition concerning useful metal starting material reagent 
solution, thisincludes metal coordination complex which 
includes metal which coordinate bond is done inthe;be 
diketonate ligand or the;be diketonate derivative of at least 
one. 
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*B»lt* 5900279 HfcfllEft^fl) 1 

*H1*IMJ 5916359 #1*. 2 0©g<fS C 6 -C 12 
7;u*»£ . A ■ *-X<7)j£«£fcl*#'J7 
5><0 3 J?E#i§&l*]|::^fi?£;h,«Su Sr. Bi. Ta<Z> 

rttfflt^T. CVD lC*y SrBi 2 Ta 2 0 9 ^J5!cS$-B- 
aKgftfFfg 5980983 *HMH0tt* 

©iuc»*a**« 0 . . ....... 

[0009] 

*si*»jb 5900279 mts CVDfc£oT*fflft ' 

[0010] 

iMB-raawitffcy. 

[0011] 

cvd atf ald r^yy-vaxci 



U.S. Patent 5900279 number discloses solution which 
consists of the;be diketonate content precursor which is 
melted inside one of ligand of the complex. 

SrBi 2 Ta 2 C«9 method which grows is disclosed making use of 
precursor composition where U.S. Patent 5916359 number, 2 
is melted in solvent of C6-Ci 2 alkane and the *J rim * base 
which differ, or inside 3 component solution of polyamine 
includes the;be diketonate content precursor of Sr. Bi . Ta, 
with CVD . 

U.S. Patent 5980983 number, for depositing metal-containing 
membrane, discloses useof blend of metal;be diketonate. 

In spite of various disclosures of the;be diketonate precursor, 
the;be diketonate content precursor has complex 
decomposition pathway, it is informed densely, carbon or 
other unnecessary impurity of equivalent amount is installed 
in film pf.result.by that. - :i . : . - 

[0009] 

U.S. Patent 5900279 number has instructed usfefyl solution for 
CVD, this includes organometallic compound which is added 
to liquid which consists of ligand of organometallic 
compound in basic. 

for example M (;be diketonate ) is melted inside the;be 
diketone. 

This citation receives deficiency where excessive ligand 
exists duringdisassembly of precursor for film formation. 

ligand solvent as precursor and precursor disassembly 
fragment to be a tendency which takes same decomposition 
pathway, therefore, with gas phase or obstructs 
thedisassembly of precursor with film surface. 

precursor, partially which evaporates precursor, which was 
disassembled vapor phase reaction between ligand solvent, 
and its disassembly byproduct which evaporate can occur,in 
fine particle formation, and resulting inside decrease, 
vaporizer and reaction furnace of volatility of precursor cause 
reproduction impossible growth rate can. 

[0010] 

deficiency regarding conventional deposition process is 
considered, there is a necessity whichdevelops deposition 
process in continual, is used uses precursor raw material 
mixture which isimproved in order to form layer or film 
which deposits thin, anewin various electronic element 
densely is desirable. 

[0011] 

As for this invention, making use of precursor raw material 
mixture of useful precursor raw material mixture, this 
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K» Rb, Cs, Fr, Be* Mg, Ti, Zr, Hf» Sc, Y, La% 
V Nb\Ta,Cr*Mo,W,Mn,Re,Fe,Ru,Os, 

Co, Rh, It* *Nu Pd, PU Cu, Ag, An, Zn, Cd, 
Hg, B, Al,Ga, In, Tl, Si, Ge, Sn, Pb^As^P, 
Sb Rtf Bi $#t?^JU-^* v &**'** l * 7C * 

iU 75K< fSh\ t WK, 'J^tfeK^Pv 
,|/ - hiJJKnitryl), -HJ ;Kmtrile) ; 

7;u=>-;k x-xJK 7^-rtK >rK/, «* 
?xy-;u, i^fJk rs>, tju*;u=hJ 

g ft>>7>Ii.v l ^- :/il!l >- hn7, I: 
[0013] 

ALD ftlcirrS. 
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invention for CVD and ALDapplication, film (In same way 
layer, coating and multilayer ) method of growing. It regards 
method which forms electronic element which installs film 
which deposits and, by this invention . 
Other structure of option where transistor, condenser, 
diode, resistor, switch, light emitting diode, laser, 
metallization structure, mutual connection structure or film 
of this invention is installed is included in preferred electronic 
element which is formed by the this invention . 

[0012] 

[Means to Solve the Problems] 

Especially, precursor raw material mixture of this invention,, 
including precursor of at least one which consists , of element, 
which is selected from group whichincludes Li, Na, K, Rb v 
Cs, Fr, Be, Mg, Tu Zr, Hf, Sc, Y ? La V Nb Ta Cr, 
- M o, W, Mn,Re, Fe,Ru,Os, Co, Rh Ir Ni, Pd, 
Pt Cu, Ag,-Au, Zn, Cd,Hg,B, Al, Ga, ln,Tl, 
S f Ge, Sn, Pb,As,P, Sb and Bi, in this hydrogenation 
product, alkyl, alkenyl, carbonyl, . amide, mude, 
hydrazide, phosphorus compound,, nitrosyl, mtnle 
(nitryl ), nitrate salt, nitrile (nitrile ),is selected from group 
which includes halide, azido, alkoxy, siloxy, silyl, 
and these halogenation, sulfonation, or K. conversion 
derivative, ligand of at least one is connected. 

ligand aliphatic hydrocarbon, aromatic hydrocarbon, 
alcohol, ether, aldehyde, ketone, acid, phenol, 
ester, amine, alkyl nitrile, halogenated hydrocarbon, K. 
conversion hydrocarbon, thioether, amine, <*f n ^ s £\ 
isocyanatesalt, thiocyanate, silicone oil, melts inside inert 
liquid whichis selected from group which includes nitro 
alkyl, alkyl nitrate salt, and these blend isemulsified or 
floats. 

precursor raw material mixture solution, emulsion 
(emulsion ) or with suspension (suspension ), is formed from 
blend of solid phase, liquid phase and gas phase, these is 
dispersed over blend entirety. 

[0013] 

In addition as for this invention, film it regards CVD or the 
ALMethod D which grows on substrate making use ot 
precursor raw material mixture of this invention, 
film formation method, precursor inside precursor raw 
material mixture step which evaporatesand, component ot 
precursor which evaporates depositing on substrate,includes 
step which forms film. 

It regards this point, inactivity liquid is not necessary to 
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[0014] 
[0015] 

ft<S>. ^^M^flKmulticomponent film)0)ff2Jj!c 
[0016] 

»C**«©»l0!>ttttlCtt. xotatft* 

IM8lSh7>$?**(NFET)&tf p Sttjtttilh 
7>i?X$(PFET)<Dffi5££t\ *BM£JIBS 
^bH#*tt:(CMOS)*«lH]i^liS0T©ff^ 



[0017] 

fltita *&0]fi CVD ALD |C*f 

l fl0>ttB*IU:.ii)7£ 

[0018] 

mFig^MI*. Li. Na. K. Rb. Cs. Fr. Be, Mg. 
Ti. Zr. Hf. Sc. Y. La, V. Nb. Ta. Cr. Mo. W. 
Mn. Re. Fe. Ru. Os. Co. Rh. Ir. Ni. Pd. Pt. 
Cu. Ag. Au. Zn. Cd. Hg. B. Al. Ga. In. Tl. 
Si. Ge. Sn. Pb. As. P. Sb &tf Bi )l- 
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evaporateevaporating and in precursor and simultaneous. 

With 1 Working Example, inactivity liquid evaporates in 
precursor and simultaneous. 

With another Working Example of this invention, as for 
inactivity liquid.it does notevaporate, from reaction furnace is 
transferred with morphological form of liquid. 

[0014] 

Another embodiment of this invention regards formation of 
multilayer structure which installs layer of one or more which 
deposits by this method . 

[0015] 

Furthermore as for another embodiment of this invention, 
constituent of at least one is guided^from precursor raw 
material mixture of this invention, it regards formation of 
thecompound element membrane (multicomponent film ). 

[0016] 

Furthermore, following ones are included in another 
embodiment of this invention. . . ■ * 

Formation of electron structure which installs film which 
deposits by main method of namely,. 

As shown in Figure 1, film which deposits by this method 
isinstalled, n-type electric field effect transistor which is 
formed on single substrate (NFET ) and both of p-type 
electric field effect transistor (PFET ) is included, formation 
of complementary type oxidized metal film semiconductor 
(CMOS ) integrated circuit logic element. 

As shown in Figure 2, formation of integrated circuit 
condenser which installs film which deposits by this method . 

As shown in Figure 4, formation of integrated circuit 
metallization structure which installs film which deposits by 
this method . 

[0017] 

[Embodiment of the Invention] 

Aforementioned way, this invention regards useful precursor 
raw material mixture in CVD or ALD, this blend, includes 
precursor and ii)inactivity liquid of at least one of i)this 
invention. 

[0018] 

precursor to be defined, as compound of option which 
includes the element which is selected from group which 
includes Li. Na. K. Rb. Cs. Fr. Be. Mg. Ti. Zr. Hf. Sc. 
Y. La. V, Nb. Ta. Cr. Mo. W. Mn. Re. Fe. Ru. Os. 
Co. Rh. Ir. Ni. Pd. Pt. Ciu Ag. Au. Zn< Cd. Hg. 
B. Al. Ga. In. Tl. Si. Ge. Sn. Pb. As. P. Sb and Bi 
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(CR 3 ), 7;i/^-MCRCR 2 )s v^OT^- 
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EtitO/xO^bRiftltvF, CK Br Rtf I 

Ett^ ©x;u»ic/ftSl*(*r*. s it<fc*> o sin 
ett*a>w<bBSM*i** sii=**c«JMta> 

[0019] 

[*a 3] 

MR 1 x R 2 y A z 
[0020] 

M I*, Li. Na, K, Rb, Cs, Fr, Be. Mg, 
Ti, Zr, Hf, Sc. Y, La. V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt, 
Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si, Ge, Sn, Pb, As, P, Sb Rtf Bi fc#JI>- 

)l 7U-Jl/,7JU*>,*^*-^ 7!sK '' 
5K tK^vK, U>ft*» -hPv^U, -HJA< 
(nitryl), nh'JJKnitrile), *V=fWU ; 

ftEWCfty . *X7*:/(R 3 P), 
((RO) 3 P), 75>(R 3 N), 7;U'»(R3As), 
i(R 3 Sb), x-x;KR 2 0), »ft*(R 2 S). 

;Krcn), -tv-HJ ;krno, 7>^r?^lZ 
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in this hydrogenation product (H ), alkyl (CR 3 ), alkenyl 
(CRCR 2 ),cycloalkenyl, aryl, alkyne (CCR ), carbonyl 
(CO ), amide (NR 2 ), imide (NR ), hydrazide (NRNR2 ). 
phosphorus compound (PR 2 ), nitrosyl (NO ), nitrite (NO, ), 
nitrate salt (N0 3 ), nitrite (RCN ), iso nitrite (RNC V hahde 
(F CU Br or I ), azido (N 3 ), alkoxy (OR ), siloxy (OSiR 3 , 
silyl (SiR 3 ),and it is selected from group which includes these 
halogenation, sulfonation, or the K. conversion derivative, 
ligand of at least one is connected. 



When and, it is sent to vaporizer, precursor is converted to gas 
easily. 

halogenation derivative of ligand with halogen which is 

selected from group which' includes F , CU Br and I, is 

defined as substitution of Hsubstituent. 

sulfonation derivative of ligand is defined with S as 

substitution of Osubstituent. 

K-'conversion derivative of ligand is defined with Si 

assubstitution of Csubstituent. 

[0019] 

Popularization Chemical Formula of precursor of this 
invention is displayed, thefollowing way. 

[Mathematical Formula 3] 

MR' x R 2 y A z 

[0020] 

Here as for M, with element which is selected from group 
which includes Li, Na, K, Rb, Cs, Fr, Be, Mg, Tu Zr, 
Hf,Sc,Y,La,V,Nb,Ta, Cr,Mo,W, Mn,Re, Fe, 
Ru,Os, Co,Rh,Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, 
Cd,Hg,B, Al, Ga, In,Tl,Si,Ge, Sn, Pb,As,P, 
Sb and Bi, as for R 1 and the R 2 , hydrogenation product, 
alkyl, alkenyl, cycloalkenyl, aryl, alkyne, carbonyl, 
amide, imide, hydrazide, phosphorus compound, 
nitrosyl, nitrite (nitryl ), nitrate salt, nitrite (nitrite), it is 
selected from group whichincludes iso nitrite, hahde, 
azido, alkoxy, siloxy, silyl, and these halogenation, 
sulfonation, or K. conversion derivative, thesame or it is a 
ligand which differs. 

In addition, A with ligand which coordination it is connected 
oris assembled, or of option, phosphine (R 3 P ), phosphorous 
acid salt ((RO ) <sub>3P ), the amine (R 3 N ), arsine (R 3 As ), 
stibine (R 3 Sb ), ether (R 2 0 ), sulfide (R 2 S ), the nitrite 
(RCN), iso nitrite (RNC ), alkene, hydrazine, pyridine, 
nitrogen heterocyclic compound, macrocychc molecule. 
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(ROHK **7-f>®ft*(R 3 POK 7)\>*M=r 
[0021] 

^fcliv-TV^ ;i/-B, AK Ga, In. As 
Sb 

Me 2 AlH(NEtMe 2 ); ". • • ' 
^3^UT;UV>; . ... 

(Me 3 N)AlH 3 ; 
(EtMe 2 N)AlH 3 ; 

(Et 3 N)AiH 3 ; . . •.:.r;;;.; 

CpWH 2 ; 
Cp 2 MoH 2 ; 

h'J-^Jl/-, h'jX^;U-, HJ-fV^JU-, hU n 
?PtfJU-, HJ'fV^OlfJU-, hU n h'J 
^'O^JU-, £f=l*X^;US;y^U-B, Al, 
Ga, In, As &tzlt Sb; 

■fh^f-JU-, f-h^X^l,-, T-h77x^;U-, £ 
fdixh^ n 7?-)\,-Su Ge, Sn £fd* Pb; 

e;>^ju-, yif/b-, £fcl*e;'f v^ju-b, 

Al, Ga, In, As Sb **fls*k ttfl:1*. 7 

yft*, lift*, a^ft*. c P , 75h\ i?*^;u 

75K*fcl*7$?K; 

h'jx^u-, MMv^u-. h'J n :?ntf;i/-, h 
U-fv^ne^-. h'J n :^U-, *fcl*i*;W* 
-J^JU-B, Al, Ga, In, As £fcl* Sb h'J ^^7 
5>, yIf;Mf;i/75>, v^JUX^UTS 
>, ^frlih'JX^;b75>; 

V^JU-ftfclivX^U-Zn, Cd titzlt Hg; 

Et 3 Pb(**^>h**>); 
Cp 2 Me 2 Zr; 
(MeNC) 2 PtMe 2 ; 
CpIr(C 2 H 4 ) 2 ; 

t*7. Cp-Co, Mo, Fe, Mn, Ni, Ru, V. Os, Mg 
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Schiffbase* cycloalkene* alcohol (ROH ), phosphine oxide 
(R 3 PO ), is selected from group which includes alkylidene* 
nitrite* alkyne* and water. 

In addition, with atomic valency of xD 1 * x+y=element M, it 
isayDO* andazDO. 

[0021] 

preferred precursor of this invention is compound which 
evaporates easily. 

Especially, preferred precursor dimethyl-* diethyl-* or 
diisobutyl-B* Al* Ga* In* As or Sb hydrogenation 
product; 

Me 2 Al H (NEtMe 2 ); 

t-butyl arsine; • • - - * 

(Me 3 N ) Al H 3 ; 
(EtMe 2 N ) Al H 3 ; 
\ (Et 3 N) A1H 3 ; * 
CpWH 2 ; 
Cp 2 MoH 2 ; 

tri methyl-* triethyl-* triisobutyl-* tri npropyl-* tri 
isopropyl-* trinbutyl-* tri neopentyl-* or ethyl 
dimethyl-B* Al* Ga* In* As or Sb; 

tetramethyl-* tetraethyl-* terra phenyl — , ortetra 
nbutyl-Si* Ge* SnorPb; 

dimethyl-* diethyl-* or diisobutyl-B* Al* Ga* In* As or 
Sb hydrogenation product* chloride* fluoride* bromide* 
iodide* Cp* amide* dimethylamido or azido; 

triethyl-* triisobutyl-* tri npropyl-* tri isopropyl-* tri 
nbutyl-* or ethyl dimethyl-B* Al* Ga* In* As or Sb 
trimethyl amine, diethyl methylamine* dimethyl 
ethylamine* or triethylamine; 

dimethyl- or diethyl-Zn* Cd or Hg; 
(neopentyl ) <sub>4Cr; 
Et 3 Pb (neopentoxy ); 
Cp 2 Me 2 Zr; 

(MeNC ) <sub>2Pt Me 2 ; 
Cpl r (C 2 H 4 ) <sub>2; 

screw Cp- Co* Mo* Fe* Mn* Ni* Ru* V* Os* Mg or Cr; 



Page 3 1 Paterra Instant MT Machine Translation 



JP2002060944A 

£fcl*Cr; 
t*XX^;U'<>-tf>; 
t*7>^>-tf>-Co. Mo Sfcl* Cr; 
HJ7x— Jl/-Bu Sb As; 

HM Cp-Sc, Y, La, Ce, Pr, Nd, Sm, Eiu Gd, 
Tb, Dy, Ho, Er, Tnu Yb Lu; 

CpCr(CO) 2 ; . 

Cp 2 ZrMe 2 ; 

CpCuPEt 3 ; 

EtCpCuPEt 3 ; 

CPIn; 

CpIrO^P^v^X 1 

CpPdCT'W; 

CpGaMe 2 ; 

CpGaEt 2 ; 

(v? P ^ vX>)FeC0 3 ; 

(v^P^-^^H7X»FeC0 3 ; 

x^;i/7xP-b>; 

CpMn(CO) 3 ; 

P h 'J X»Mo(CO) 3 ; 

NdCp 3 ; 

SmCp 3 ; 

ScCp 3 ; 

TbCp 3 ; 

TICp; 

TmCp 3 ; 

Cp 2 WH 2 ; 

(ptv^b>)W(CO) 3 ; 

CpRe(CO) 3 ; 

CpRh(CO) 2 ; 

Ir(7W 3 ; 

Pt(7'W 2 ; 

Cplr(v<7 P *V Vfr^); 
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screw ethyl benzene; 
screw benzene-Co, Mo or Cr; 
triphenyl-Bi, SborAs; 
tri vinyl boron; ' 

tris Cp- Sc. Y, La. Ce, Pr, NcU Sm, Eiu Gd, Tb, Dy, Ho, 
Er. TnuYborLu; 
tris allyl iridium; 
CpCr(CO)<sub>2; 

Cp 2 ZrMe 2 ; 

CpCuPEt 3 ; 

EtCpCuPEt 3 ; 

CPIn; . 

Cpl r (cyclooctadiene ); 

CpPd (allyl); 

CpGaMe 2 ; 

CpGaEt 2 ; 

(cyclohexadiene ) Fe C0 3 ; 

(cyclooctatetraene ) Fe C0 3 ; 

ethyl ferrocene; 

CpMn (CO)<sub>3; 

(cycloheptatriene ) Mo (CO ) <sub>3; 

NdCp 3 ; 

SmCp 3 ; 

ScCp 3 ; 

TbCp 3 ; 

TICp; 

Tm Cp 3 ; 

Cp 2 WH 2 ; 

(mesitylene)W(CO)<sub>3; 

CpRe (CO ) <sub>3; 

CpRh(CO)<sub>2; 

Ir (allyl )<sub>3; 

Pt (allyl ) <sub>2; 

Cpl r (cycio octa screw on); 
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[Ir(OMe)(i^ a*5$* V*>)] 2 ; 

Ru 3 C0 12 ; 
Fe(CO) 5 ; 
Co 2 (CO) 8 ; 

Ru(CO) 3 (l . 3-S/$n^*-*e?X>); 

Os 3 CO l2 ; 

Cr(CO) 6 ; 

CpCo(CO) 2 ; 

'Mn 2 (CO) 10 ; 

CpMn(CO) 3 ; . ) 

Mo(CO)«; • ' " 

Ni(CO) 4 ; 
Re 2 (CO) 10 ; 

CpRe(CO) 3 ; - • 

CpRh(CO) 2 ; 

Ru 3 (CO) 12 ; 

W(CO) 6 ; 

C P V(CO) 4 ; 

CF 3 Co(CO) 4 ; 

Pt(CO) 2 (v?n*$$*v;J->); 

(CO) 4 Fe[P(OCH 3 ) 3 ]; 

(CO) 4 Fe[N(CH 3 ) 3 ]; 

CoNO(CO) 3 ; 

If h 4r *> s OCH(CF 3 ) 2 , OCMe 2 (CF 3 ) , 
OCMe(CF 3 ) 2 % OSi(CH 3 ) 3 , OC(CH 3 ) 3 , 
OC(SiMe 3 ) 3 , OC(CF 3 ) 3 Lu Na s K, Rb» 

Cs, Fr, Cu, Ag, Au, Hg Tl; 

V^h + i/, xh^fg 3 ?h*«>, 
OCH(CF 3 ) 2 s f h7 OCMe 2 (CF 3 ) , f h 7 
OCMe(CF 3 ) 2 , f h7 OC(CH 3 ) 3 , f h7 
OC(SiMe 3 ) 3 ,fh7 OC(CF 3 ) 3 $f:lif h7 
OSi(CH 3 ) 3 Sw Ge, Sru Pb, Ti, Zx %tz\t Hf; 

vo(-rv?P7K*v) 3 , h'Mv^PTK+v, hum 

2 ?Mrv. HJ n 7>*v. HMV^Mr'X HJ 
^h + , >, h U X h dp s (OCH(CF 3 ) 2 ) 3 , 



[Ir (OMe ) (cyclo octa screw on)] <sub>2; 

Ru (cyclo octa screw on) (allyl ) <sub>2; 

Ru 3 C0 12 ; 

Fe (CO ) <sub>5; 

Co 2 (CO ) <sub>8; 

Ru (CO ) <sub>3 (1 and 3 -cyclohexadiene ); 

Os 3 C0 12 ; 

Cr (CO ) <sub>6; 

CpCo (CO ) <sub>2; 

Mn 2 (CO)<sub>10; 

CpMn (CO ) <sub>3; 

Mo (CO ) <s'ub>6; 

Ni (CO ) <sub>4; 

Re 2 (CO ) <sub>10; 

CpRe(CO)<sub>3; 

CpRh (CO ) <sub>2; 

Ru 3 (CO)<sub>12; 

W (CO ) <sub>6; 

CpV (CO ) <sub>4; 

CF 3 Co (CO ) <sub>4; 

Pt (CO ) <sub>2 (cyclo octa screw on); 

Ir (CO ) <sub>2 (cyclo octa screw on); 

(CO ) <sub>4Fe [P (OCH 3 ) <sub>3 ]; 

(CO ) <sub>4Fe [N (CH 3 ) <sub>3 ]; 

CoNO(CO)<sub>3; 

butoxy, OCH (CF 3 ) <sub>2, OCMe 2 (CF 3 ), OCMe (CF 3 ) 
<sub>2, OSi (CH 3 ) <sub>3, OC (CH 3 ) <sub>3, OC 
(SiMe 3 ) <sub>3, or OC (CF 3 ) <sub>3Lu Na. K, RK Cs, 
Fr* Cu, Ag» AiuHgorTl; 

tetra methoxys tetra ethoxy, tetra isopropoxy s tetra 
butoxy % tetra iibutoxy> tetra isobutoxy^ tetra third 
butoxy* tetra OCH (CF 3 ) <sub>2, tetra OCMe 2 (CF 3 ), 
tetra OCMe (CF 3 ) <sub>2, tetra OC (CH 3 ) <sub>3, tetra 
OC (SiMe 3 ) <sub>3 , tetra OC (CF 3 ) <sub>3 or tetra OSi 
(CH 3 ) <sub>3Su Ge, Sn, Pb, Tu Zr or Hf; 

VO (isopropoxy ) <sub>3.> fri isopropoxy.. tri second 
butoxy* tri nbutoxy* tri isobutoxy, trimethoxy s 
triethoxy, (OCH (CF 3 ) <sub>2 ) <sub>3 , (OCMe 2 (CF 3 )) 
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(OCMe 2 (CF 3 )) 3 , (OCMe(CF 3 ) 2 ) 3 . (OC(CH 3 ) 3 ) 3 , 
(OC(SiMe 3 ) 3 ) 3 s (OC(CF 3 ) 3 ) 3 » .* fc « 
(OSi(CH 3 ) 3 ) 3 > B. AU Ga. In, P, As Sfd* Sb; 

EtaPbKv^atf+S'K); 

(ft 3 ?MrV)CuPMe 3 ; 
75y)TuZr»Hf,SUGe,Sn*fcl*Pb; 

e;x^7s/7Ji/*»-*fc*; 
t*xs?^;u75/7;uv>^^; 

Me 2 Zn(HJX^JI/75» 2 ; 

H'J7.(i?> J 5 1 ^75/)7>^ : E-; 

h'J7.(v> J f^7S/)7^v>; 

hUX(i?/^^'7S/)^tf>; 

h'Mt'^Ch'J^^v'J ^)x;Hf-!7 A75K; 

t * x(i ;y^ j U75y)(h'Jpt^^X^;H : fU>^ 

75/)7^5-^-^; 

(CO) 4 Fe[N(CH 3 ) 3 ]; 

LuNa£f-l*KN(SiMe 3 ); 

^*^vpW75/v*>?*^; 

h'jxe?y^^75y(h'J^^x^^>y75/) 
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<sub>3. (OCMe (CF 3 ) <sub>2 ) <sub >3 r (OC (C H, ! ) 
<sub>3)<sub>3, (OC(SiMe 3 )<sub>3)<sub>3 (OC 
(CF 3 ) <sub>3 )<sub>3, or (OSi (CH 3 ) <sub>3 ) <sub>3. 
B, AK Ga. IiuP.AsorSb; 
Et 3 Pb (isopropoxide ); 
(third butoxy ) Cu PMe 3 ; 

tetrakis (dimethylamino ), tetrakis (dimethylamino ) Tu Zu 

RU Si,Ge, SnorPb; 

diethyl amino diethyl arsine; 

diethyl amino arsine dihalide; 

screw dimethylamino arsine chloride; 

Me 2 Zn (triethylamine ) <sub>2; 

diethyl amino dimethyl stannane; 

tris (dimethylamino ) phosphine; 

tris (dimethylamino ) anti =E— ; 

tris (dimethylamino ) arsine; 

tris (dimethylamino ) stibine; 

tris screw (trimethylsilyl ) erbium amide; 

screw (dimethylamino ) (trimethyl ethyl ethylene diamino ) 

aluminum; 

(CO ) <sub>4Fe [N (CH 3 ) <sub>3 ]; 

Lu NaorKN(SiMe 3 ); 

penta dimethylamino tantalum; 

diethyl amino dimethyl tin; 

hexa dimethylamino di tungsten; 

tris dimethylamino (trimethyl ethylene diamino ) titanium; 



^>; 
CpCu( 



«W'jW;S^^^C^TO^ * MP y>^^;N(SiMe 3 ) 2 Li : Na 
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?pt°;u, n St-iw % 2 7? ju, B 3 h 

[0022] 

0, t;up-;k x-x;u x T;uxth\ ^h>, 

ftv7>ltl, -hPTJl/ 
mmizlt. =FjS14;^li**Wl3s Q-C 12 7^* 
70%71S l00%«!:LTSm^^o 

[0023] 



<sub> 
<sub> 
InCl- 
Cl 3 ;Si 
CoC! 
diethy 
diisob 
or the 
<sub> 
(CH 2 :- 
{(Me 3 
<sub> 
In; (N 
<sub> 
{(Me 3 

• • <sub> 
. ' ''Kg:- 

Cp with cyclopentadienyl or alternative cyclopenta di Ni L. , 
with methyl* ethyl* isopropyl* nbutyl* second butyl* 
t-butyl* trimethylsilyl* or other similar substituent , 
substitution of Hsubstituent is considered here. 

• • . r 

[0022] 

inactivity liquid, when during retention and evaporation of 
precursor of the this invention, contacting with precursor, is 
defined as liquid of option which is not disassembled. 

Compared to in detail, as for inactivity liquid which is used 
inside the precursor raw material mixture, aliphatic 
hydrocarbon* aromatic hydrocarbon* alcohol* ether* 
aldehyde* ketone* acid* phenol* ester* amine* alkyl 
nitrile* halogenated hydrocarbon* K. conversion 
hydrocarbon* thioether* amine* cyanate salt* isocyanate 
salt* thiocyanate* silicone oil, it is selected from group 
which includes nitro alkyl* alkyl nitrate salt* and these 
blend. 

As for inactivity liquid it is constituted to basic, to ideal, from 
the C 5 -Ci 2 alkane. 

Here it is constituted to "basic " with, with this invention, it 
isdefined with volume as 70% to 100%. 

optional additive can exist, but additive only occupies 30% 
extent of the inactivity liquid with volume. 

[0023] 

Selection of inactivity liquid is based on following standard. 

When contacting with namely, precursor, or it seems that is 
not disassembledduring evaporation of precursor, when by 
fact that it possesses sufficient inactivity, passing high 
temperature region of reaction furnace with that, unnecessary 
impurity is notintroduced into film of result without adsorbing 
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ft, a*^*^***** 1 * 

[0025] 

i* ald ^n-trxicfcivc, aaffiffl*^^* 

H^S#^(ALD)I*. s J tS?2 

[0026] 

**WI=*fttf, ffS<D CVDjfcl* ald^o 

fc-ttl=ftft*ft«. 

[0027] 

<0 1 o&J:<Daa*«*afc**S*25?< 
£g^(multicomponent film)©®*!-** <• 

®ffl£ftS<= 

[0028] 

*«w<Dtm»aa**i*:. * ja jf* 



into film surface which grows disadvantageous^. 
[0024] 

precursor raw material mixture of this invention, solution, 
emulsion (emulsion ) or with suspension (suspension ), is 
formedfrom blend of solid phase, liquid phase and gas 
phase, these is dispersed over the blend entirety. 

[0025] 

precursor raw material mixture of this invention can be used 
with delivery means of the option which presently is used in 
CVD or ALDprocess of option. 

Therefore, this invention in specific CVD or ALDequipment, 
or is notsomething which is limited in delivery system of 
option. 

chemical vapor deposition (CVD ) is defined as 
co-transduction of reagent of plural to reaction furnace. 

On one hand, atomic layer deposit (ALD ) is defined, as 
^ential induction of reagent of plural 1 to reactior i furnace 
for example atomic layer epitaxy ^^v, digital trend 
studyevaporation, pulsing study evaporation, and other similar 
method are included. 
[0026] 

According to this invention, in CVD or ALDprocess of 

option, nlkinguse of precursor raw matenal mixture of this 

invention, film is formed on substrate. 

As for film, precursor inside precursor raw material mixture it 

evaporates, afterthat, it is formed component of precursor 

which evaporates bydepositing on substrate. 

It regards this point, inactivity liquid is not necessary to 

evaporateevaporating and in precursor and simultaneous. 

With 1 Working Example of this invention, inactivity liquid 

evaporates in precursor andsimultaneous. 

With another Working Example, as for inactivity liquidit 

does not evaporate, from the reaction furnace is transferred 

with morphological form of liquid. 

[0027] 

In addition to formation of film, as for precursor raw material 
mixture, or, the constituent of at least one is guided from 
precursor raw material mixture of this method at tuneof 
forming multilayer structure which installs film layer of one 
or more of this invention, it is used at time of forming 
compound element membrane (multicomponent film ). 

[0028] 

In addition, precursor raw material mixture of this invention is 
used at time of forming the structure , namely electronic 
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[0029] 

¥S(*(CMos)m®isi»iiia^^o>»«ir*> 

*l* n S*#&*h7:/$>**(NFET)Atf p M 
«J*a&*l*7>$?X*CPFET)fl!>0fa£*t\ 

cmos mmm&otemzmt&o 



m l lciS*Jri*J:3l=, nfet m=f 11 tfStS 10 
(D p 1 3 ± f jSMFfu W 

f* 15 ±!CffM£;h,£>'5r-hWI 14 <»:. ^-hB 
ffi 14 ©**fil©K«l=»J«**l-&.l *t<D n S 
V-X/Kb-r>«* 16 

PFET 17 *><*1K 10 0> n 
ffi* 18 ±ICff*J$£*U y-h»*ft 15 ±|Cfl* 
l££*l£^-hmfil 19 1. V-hW& 19 (DPf] 
©«fil=»oT»ia**l* 1 ttfl p gy-*/K 

is4^<m 20 

NFET St/ PFET Jfmi. 2&hU>HJ*S 21 & 
VX*—* 22 lCj:y»«**l* 0 

*«W©Z©jSIcMLs y-Mt« 14. f-h 
19. y-h»«(* 15. atfx*— * 22 $ 

[0030] 



HI 2 l=w&liSJ:3lc. *ift4a>iMtt. 
S« 30 ±ir. /\*yy 32 t-mzBtfLZti. U 

^»R*ttO))R*«: 34. AtfRttBS 35 $ 

**WO)^fl!)jaicHU^y 3U/W 32. 
JlSflSfil 33. R«f* 34. AtflMMM 35 

ai=«*:y#»*+i*. 
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element structure which installs film which deposits by this 
method . 

ternV'electronic element structure" with this invention, is used 
in order to mean transistor, condenser, diode, resistor, 
blister, switch, light emitting diode, laser, metallization 
structure, and mutual connection structure. 

[0029] 

Furthermore, precursor raw material mixture is used at time of 
forming complementary type oxidized metal film 
semiconductor (CMOS ) integrated circuit logic element. 

Compared to in detail, as for this invention, n-type electric 
field effect transistor which is formed oh single substrate 
(NFET ) and both of p-type electric field, effect transistor 
(PFET ) is included, it regards theformation of CMOS 
integrated circuit. 

As shown in Figure 1, n-type source/drain domain 16 of one 
pair which is formed to the both sides of transverse direction 
of gate electrode^ 14 and gate electrode 14 where.NFET 
element 1 1 isformed on p-type electrical conductivity domain 
13 of substrate 10, is formed on gate dielectric 15 is included. 

p-type source/drain domain 20 of one pair which is formed 
alongside side wall of the both sides of gate electrode 19 and 
gate electrode 19 where in same way, PFET element 17 
isformed on n-type electrical conductivity domain 18 of 
substrate 10, is formed on gate dielectric 15 is included. 

NFET and PFET element are separated shallow by trench 
isolation 21 and the spacer 22 . 

at least one of transistor constituent which regards this point 
of this invention, includes gate electrode 14. gate electrode 
1 9 . gate dielectric 1 5 . and spacer 22, deposits by this 
method . 

[0030] 

In addition as for precursor raw material mixture of this 
invention, it is used for theformation of integrated circuit 
condenser. 

As shown in Figure 2, typical condenser, on substrate 30, is 
formed in the baria 32, and simultaneous is connected to 
transistor by plug 3 1 . 

condenser includes bottom part electrode 33. 
(ferroelectricity or non- ferroelectricity ) dielectric 34. and 
head electrode 35. 

at least one of condenser constituent which regards this point 
of this invention, includes plug 3 1 . baria 32 . bottom part 
electrode 33. dielectric 34. and head electrode 35, deposits 
by this method . 
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fy+ttXMtkWrCM »*. You obtain condenser with stack or trench . 



[0031] 

U>?41 atf/W7 42 43 Wicx-v 

44 45 *<#S-Ti)o 

B 4 "CI*. /<-T7tf, /<'J7tt» 46 

; *»W©Z©jftl=libvWt#» 43 fctf 45 

&Jg$ffiEf§ 44./<'J7*W 46. atra«* 

[0032] 

itta-f •&/ wit* **wa>mew»a* 

[0033] 
[0034] 



i)MR' x R 2 y A z 

ZZ-C* M I* Li, Na. K. Rb. Cs. Fr. Be. M g . 
Ti Zr.Hf. V.Nb.Ta.Cr.Mo. W.Mn.Re. 
Fe. Ru. Os. Co. Rh. lr. Nn Pd. Cu. Ag. Au, 
Zn. Cd. Hg. B. Al. Ga. In TU SuG^r 

pb.As.sb m Bi **te$Ou-?fr*WR* 

*l*5c*-Cfcy > »aW* B. AU Ga. In. As. 
Sb. Si. Ge. Sn. Pb. Zn. Cd &lS Hg -CfcSo 

vK. 'J>1b^. -hPvJU. -MJMnitryl). JB 
-r-'JJU(nitrile). /NO^^^^. TvK. 

?><b. ;uu*Mb, ttz\t^itmmm $ 
^.y^-^^^^E^-C'&y.R a 



[0031] 

In addition as for precursor raw material mixture, it is used at 
time of forming the integrated circuit metallization structure. 
As shown in Figure 3, typical metallization structure is 
formed trench 41 and via 42 by etching doing inside dielectric 
layer 43. 

metal thin film metallization 44 and dielectric layer 45 of 
metallization layer exist under dielectric layer 43. 
With Figure 4, trench and via, have been filled by barrier 
material charge 46 and metallization metal 47 . 

It regards this point of this invention, dielectric layer 4 3 and 
4 5 metal thin film metallization 44. barrier material 
charge at least one of the metallization structure constituent 
which includes 46, and metallization metal 47, deposits by 
this method . • 

[0032] , 

Conformation is covered also barrier layer which, is formed • > 
etching * feature of double ball scene structure making use ot 
precursor raw material mixture of this invention. 

[0033] 

Explanation description above in general explanation of this 
inventions below have decided to express this invention 
specific concerningdetails. 

[0034] 

preferred precursor raw material mixture of precursor raw 
material mixture: hydrogenation product content compound 

for hydrogenation product content compound isformed, 

following way. 

i)MR' x R 2 A 

M with element which is selected from group whichincludes 
Li. Na. K. Rb. Cs. Fr. Be. Mg. Ti. Zr. Hf. V. Mb. Ta. 
Cr.Mo.W. Mn.Re. Fe.Ru.Os. Co.Rh.Ir. Nu 
Pd. Cu. Ag. Au. Zn. Cd.Hg.B. Al. Ga. In.TU 
Si.Ge. Sn. Pb. As. Sb and Bi, is B. Al. Ga. In. As. 
Sb.Si.Ge. Sn. Pb. Zn. Cd and Hg ideallyhere. 

In addition, it is not necessary as for R 1 with hydrogenation 
product, asforR 2 hydrogenation product, alkyl. alkenyl. 
cycloalkenyl. aryl. alkyne. carbonyl. amide, imide. 
hydrazide. phosphorus compound, nitrosyl. nitrite 
(nitryl ), nitrate salt, nitrite (nitrite ), with ligand which 
isselected from group which includes halide. azido. 
alkoxy. siloxy. silyl and these halogenation. sulfonate 
or K. conversion derivative, as for R 1 or R even insame, so to 
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r 2 im-a&itL* r-feoxt. *5-cft<T* 

?-f>. E'J>I*tt, 7'J-;U. 75X 7Jl>v>, 

**tf>, x-x;u, ttibft. -hj;u. -rv-h 
7;i/<r>. 7;u*>, tK^x t?ys>x 

*fc,x^Ky^o ( at; z^O -efcy»x+y=5c* 

'[0035] ... 
K« 7i/-;k I^fik, 75>, 7'^+^U-h 

y;u, /\py><bJftft**» WfcflHb**, 

r^U, 75>, i/7>K«« -f7S/7>lt 

»»ctt, *Ste»tt**ttl=» C 5 -C I2 7;u* 
[0036] 

iiO&SSftiJH 



;uv>. x^t*>, x-r-;k Mb*. — h'j;u. 

-<v-hy;Us 7ju^>, eu ttsaaibd 

Hi, Th^tKP77>> vWU*;UA75h\ * 

30%?f]££d5tt£ICig^fclN o 
[0037] 



be. ligand 

A coordinate bond of option with ligand which is done, the 
phosphine* phosphorous acid salt, is selected from group 
which includes aryl* amine* arsine* stibine* ether* 
sulfide* nitrile*, iso nitrile* alkene* alkyne* hydrazine* 
pyridine^ nitrogen heterocyclic compound* macrocyclic 
molecule * Schiffbase* cycloalkene* alcohoU phosphine 
oxide* alkylidene* nitrite* and water. 



and zDO , it is a atomic valency 



In addition, with xD 1 * yDO* 
of x+y=element M. 

[0035] . 

ii) inactivity liquid 

inactivity liquid aliphatic hydrocarbon* aromatic 
hydrocarbon* alcohol* ether* aldehyde* ketone* acid* 
phenol* ester* amine* alkyl nitrile* halogenated 
hydrocarbon* K. conversion hydrocarbon* thioether* 
amine* cyanate salt*,, isocyanate salt* thiocyanate* . 
silicone oil, is selected from group which includes nitro 
alkyl* alkyl nitrate salt* and these blend. 

As for inactivity liquid it is constituted to basic, to ideal, from 
the C 5 -C 12 alkane. 

[0036] 

iii) option additive 

During retention or evaporation in case of anxiety 
hydrogenation product content compound which has tendency 
which is disassembled, in order to improve stability of 
compound, additional nonhydrogen chemical material ligand 
may be added by blend. 

In case of anxiety adduct of hydrogenation product content 
compound, in order toimprove stability of compound, 
additional adduct can be added by blend. 

In order to improve stability of compound, other coordination 
compound may beadded by blend, phosphine* phosphorous 
acid salt, aryl* amine* arsine* stibine* ether* sulfide* 
nitrile* iso nitrile* alkene* pyridine* heterocyclic 
compound* tetrahydrofuran* dimethylformamide* 
macrocyclic molecule* Schiff base* cycloalkene* 
alcohol* phosphine oxide* and alkyne etc areincluded in 
those. 



additive of all option only occupies 30% extent of inactivity 
liquid with the volume. 

[0037] 
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^l,-, S?X5^U-. *fcl*S?-f V^^-B» AL 
Ga. In. As *fcl* Sb **Hb*;* 3 ?*;i/7A< 
V>;CpWH 2 &tzl* Cp 2 MoH 2 -Tib 
I4£*WK* C 5 -C 12 7JU*>J«* N bfilt«>jftftrt 

Me 2 AlH(NEtMe 2 );(Me 3 N)AlH 3 ;(EtMe 2 N)AlH3^ 
M*(EtjN)Affl 3 ft£*£*K Z*l&*<»«ttl= 

0 30%J2IT). CrC«TiW*>*frb 
[0038] 

liiTJU+^^Hb^KlOJffjittWKWttS 

i)MR' x R 2 y A z ■ .M-'- 

CZT' M 14 Li, Na. K.Rb; Cs. Fr. BeVTL'Zr. 
Hh V, Nb. Ta. Cr. Mo. W. Mn. Re, Fe. Ru. 
Os. Co. Rh. It. Nh Pd. Cu. Ag. Au. Zn. Cd. 
Hg. B. Ah Ga. In, Th Sis Ge, Sn. Pb. As. Sb 

at; Bi &*t;9i\r--?frs>miste*>b7cXT! 

fey. »Jil^l* B. Ah Ga. In. As. Sb. Si. Ge. 
Sn. Pb. Zn. Cd &l/ Hg T'feS. 
*fc.RM*C,-C7JU*^»*fc«*C4-C,2^a 
7;U#^-Cfey.R 2 l***fl:*,7JMrJI/,7 
j^T-- jU. *>$P7^^K TV-** 7)\>* 
>% 75K. <3h\ tKW, 'J>fc 

ft, - hPvM>. -h'JMnitryl). 58$&. -MJ 
;u(nitrile). /\ay>«, 7vK. 7JUa*5^ 
vP^ri/. v'JJK &i;^tlbfl)/NPyMb. * 



a ii^7.^>.sy>m^.7y-;u.7£>. 

7;u*». 7.^e>. i-tJU, «Hb» v -MJ 
*>^**s i^P7Jl^r>. 7^3-JU. Tlx 

X7-f>mb»» 7;u# , Jt>. 3EfflK*. 

£fc.x^l.y^0.&tf z^O T?fcy.x+y=5c^ 
[0039] 
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It is constituted from hydrogenation product content 
compound of at least one, dimethyl-, diethyl-, or 
diisobutyl-B. Ah Ga. In. As or Sb hydrogenation 
product; t-butyl arsine;CpWH 2 or Cp 2 MoH 2 are included by 
especially preferred precursor raw material mixture , melt 
these in basic, inside liquid which consists of the 
C 5 -Ci 2 alkane liquid are emulsified or float. 
Other preferred precursor raw material mixture consists of 
hydrogenation product content compound of at least one, 
asfor this Me 2 Al H (NEtMe 2 ); including (Me 3 N ) Al H 3 ; 
(EtMe 2 N ) Al H 3 or (Et 3 N ) Al H 3 etc, these were added 
selectively amine (However as for this with volume 30% or 
less of inactivity liquid ), inside liquid which consists of 
C 5 -C, 2 alkane liquid in basic are emulsified or float, or. 

[0038] ... 

preferred precursor raw material mixture of precursor raw • ' 
material mixture: alkyl content compound for alkyl content 
compound isformed, following way. 

i)MR' x R 2 y A 2 

M with element which is selected from group whichincludes 
Li. Na. K. Rb. Cs. Fr. Be. Ti. Zr. Hf. V. Nb. Ta. Cr. 
Mo.W. Mn.Re. Fe. Ru. Os. Co.Rh.Ir. Nu Pd. 
Cu. Ag. Au. Zn. Cd.Hg.B. Al. Ga. In.Tl.Si. 
Ge. Sn. Pb.As. SbandBi.isB. Al. Ga. In. As. 
Sb.Si.Ge. Sn. Pb. Zn. Cd and Hg ideallyhere. 

In addition, it is not necessary as for R 1 with C,-C 8 alkyl. or 
C 4 -C 12 cycloalkyl , as for R 2 hydrogenation product, alkyl. 
alkenyl. cycloalkenyl. aryl. alkyne. carbonyh amide, 
imide. hydrazide. phosphorus compound, mtrosyh 
nitrile (nitryl ), nitrate salt, nitrile (nitrite ), with ligand 
which is selected from group which includes halide. azido. 
alkoxy. siloxy. silyl. and these halogenation. ) ^ 
sulfonation. or K. conversion derivative, as for R orR 
even in same, so to be. ligand 

A phosphine. phosphorous acid salt, is selected from group 
which includes aryl. amine, arsine. stibine. ether, 
sulfide, nitrile. iso nitrile. alkene. alkyne. hydrazine, 
pyridine, nitrogen heterocyclic compound, macrocychc 
molecule. Schiffbase. cycloalkene. alcohol, phosphine 
oxide, alkylidene. nitrite, and water, coordinate bond of 
option it is a ligand which isdone. 

In addition, with xD h yO0. and zO0 , it is a atomic valency 
of x+y=element M. 

[0039] 
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ii)^J§te)fc 

*ssit*i*»*ttic % c 5 -c 12 7;u* 

[0040] 

*»*fci*ftft©iHic^<w-««l^a>*-** 
S»tt7Mr;i>**fc*il^»*;fc"*fc©' 
SejEtt**»-r*fc*>i=» iiJio<7>7;Mr;na 

7^hA<iB**l=ifl*l**i#*. 
l**X7-f>, SU^iltt. 7'J-JU. 75>, 7 

n<'». x^tf>. x~r;u. «Hb&. -hwu. 
-fv-h'j;u, 7;u$->» bf'Ji?>. USSRaibft 

ft* fh7th'P77^« i^;U*;i/A75K. * 
vy?£S. «>*Q7;u<r>. 7^a 

30%fIJt$fi*i»lrjS^j:^o 

[0041] 

jMKi* i oa>7JU*;u£*fl:*ifcfr&«liifc 

HJX^JU-. Ufctth'MV^U-, MJ n 
?Pt?M/-. HMV^Otf/U-. MJ n ?^U-. h'J 
^'OfJI/-. *fcl*X*;i/5/*^U-B» Al. 
Ga. In, As£fd4 Sb.-rh^Wb-, ^rh^X^l/ 
fh77i-Jl/-> n ^JU-Si. 

Ge. Sn 3tfd4 Pb;v^U-. i?X^;U-. £7=14 
S?-fV?^U-B % Al. Ga. In. As titzit Sb 7K^ 

<b*» flHblfe, 7v<b*, a<b1$3. a^fcfc, 

Cp. 75h\ $WJU73K*fcl*7*;?K;MJx* 

hWV^f^-, MJ n ^PtfjU-. 
Ptf;U-. MJ n ?*JU- % $fcl4x*-JUi?>*JU 
-B. Al. Ga. In. As Sf=l4 Sb h'J/^7S>, 

5?i*ju**jv75>, i/^;ux?^u75>. * 
fcttMjx^l^S^v^UlSfctevx^U 



ii) inactivity liquid 

inactivity liquid aliphatic hydrocarbon, aromatic 
hydrocarbon, alcohol, ether, aldehyde, ketone, acid, 
phenol, ester, amine, alkyl nitrile. halogenated 
hydrocarbon. K. conversion hydrocarbon, thioether. 
amine, cyanatesalt. isocyanate salt, thiocyanate. 
silicone oil, is selected from group which includes nitro 
alkyl. alkyl nitrate salt, and these blend. 

As for inactivity liquid it is constituted to basic, to ideal, from 
the Cs-C^alkane. 

[0040] 

iii) option additive 

During retention or evaporation in case of anxiety alkyl 
" content compound which has tendency which is disassembled, 
. in. order to. improve stability of compound, additional alkyl 

ligand may be added by the blend. 

In case ofanxiety adduct of alkyl content compound, in order 
° •'•toimprove stability of compound, additional adduct can be 
added by blend. 

In order to improve stability of compound, other coordination 
compound may beadded by blend, phosphine. phosphorous 
acid salt, aryl. amine, arsine. stibine. ether, sulfide, 
nitrile. iso nitrile. alkene. pyridine, heterocyclic 
compound, tetrahydrofuran. dimethylformamide. 
macrocyclic molecule. Schiffbase. cycloalkene. 
alcohol, phosphine oxide, and alkyne etc areincluded in 
those. 

additive of all option only occupies 30% extent of inactivity 
liquid with the volume. 

[0041] 

It is constituted from alkyl content compound of at least one, 
in theespecially preferred precursor raw material mixture , 
trimethyl-. triethyl-. or triisobutyl-. tri npropyl-. tri 
isopropyl-. trinbutyl-. tri neopentyl-, or ethyl 
dimethyl-B. Al. Ga. In. As or Sb; tetramethyl-. 
tetraethyl-. tetra phenyl — , or tetra nbutyl-Si. Ge. Sn or 
Pb; dimethyl-, diethyl-, or diisobutyl-B. Al. Ga. In. 
As or Sb hydrogenation product, chloride, fluoride, 
bromide, iodide. Cp. amide, dimethylamido or azido; 
triethyl-. triisobutyl-. tri npropyl-. tri isopropyl-. tri 
nbutyl-. or ethyl dimethyl-B. Al. Ga. In. As or Sb 
trimethyl amine,diethyl methylamine. dimethyl ethylamine. 
or triethylamine; dimethyl or diethyl Zn. Cd or Hg; 
(neopentyl ) <sub>4Cr;Et 3 Pb (neopentoxy ); Cp2Me 2 Zr; 
(MeNC ) <sub>2Pt Me 2 ; or Cpl r (C2H4 ) <sub>2 is included. 
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Zn. Cd Hg;(^^>^;U)4Cr;Et3Pb(^jt; 
'O h * *> );Cp 2 Me 2 Zr;(MeNC) 2 PtMe 2 ; * 7= IS 
CpIr(C 2 H,) 2 « 
ZZX- Cp |ii/^P^^e?X^JU*fcliftJ^ 

<7P^>^v-x;u-cfey, c 5 -c 12 Tfrfomn 

;k < v^Ptf n ^ >u. m 2 B 3 7 

sgftT^jStt&fl) 3OT4BTF), C 5 -C, 2 
[0042]. 1 :» t --• *• ' 

i)MRlxR2 y A z ' 

ZZ-C M I* Li.Na.K.Rb.Cs.Fr.Be.Mg. 
Ti. Zr. Hf. Sc. Y. La. V, Nb. Ta. Cr. Mo. W. 
Mn. Re. Fe. Ru. Os. Co. Rh. Ir. Ni. Pd. Pt. 
Cu. Ag. Au. Zn. Cd. Hg. B. AU Ga. In. Tl. 
Si. Ge, Sn. Pb. As. P. Sb Bi ££t?7JU- 

As. Cr. Zr. Cu. Co. In. Ir. Fe. La. Mg. Mn. 
Mo. Ni. Os. Ru. Tl Sfcl* W T-fefco 

£fc. R 1 l*C,-C 8 7Mr-^ ^^Z't 

*-;K*fci* c 5 -c 12 TU-^-efey.R 2 1** 

5h* tK^vK. 'J>ib%. -hQv^ -b'J^ 
(nitryl). ffiM* -hUMnitrile). /NO^jb 

fey. R' RlS R 2 lilH-CDiE^-C'feoTt. * 
7;uv>. X^t*>. x—rJU« «Hfc*. -MJ 

x?* >snb», 7;u4r'j-r>. swim* »2 

Ijg^^SiB^'C'feSo 
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Here Cp with cyclopentadienyl or alternative cyclopenta di Ni 
L , meltsinside C 5 -C 12 alkane liquid, with methyl, ethyl, 
isopropyl.nbutyl. second butyl, t-butyl. trimethylsilyl. 
or other similar substituent which it isemulsified, or floats, or, 
substitution of Hsubstituent is considered. 

Other preferred precursor raw material mixture consists of 
alkyl content compound of at least one, thiswas added 
selectively methane or ethane (However as for these with 
volume 30% or less of inactivity liquid ), includes tnmethyl 
of triethyl etc which inside liquid which consists of 
C 5 -C 12 alkane liquid in basic itis emulsified or floats, or. 

[0042]- 

preferred precursor raw material mixture of precursor raw , . 
material mixture: alkenyl content compound for alkenyl 
content compound isformed, following way. 

i)MRlxR2 y Ai y ■ • 

M with element which is selected from group whichincludes 
Li. Na. K. Rb. Cs. Fr. Be. Mg. Ti. Zr. Hf. Sc. Y. La. 
V.Nb.Ta. Cr.Mo.W. Mn.Re. Fe.Ru.Os. Co. 
Rh.Ir. Ni. Pd. Pt. Cu. Ag. Au. Zn. Cd.Hg.B. 
Al. Ga. In.Tl.Si.Ge. Sn. Pb.As.P. SbandBi is 
Bi. As. Cr. Zr. Cu. Co. In.Ir. Fe.La. Mg. Mn. 
Mo. Ni. Os. Ru. Tl or W ideallyhere. 

In addition, it is not necessary as for R 1 with C,-C 8 alkenyl. 
C 4 -C 12 cycloalkenyl. or C 5 -C 12 aryl , as for R 2 hydrogenation 
product, alkyl. alkenyl. cycloalkenyl. aryl. alkyne. 
carbonyl. amide, imide, hydrazide. phosphorus 
compound, nitrosyl. nitrile (nitryl ), nitrate salt, nitrile 
(nitrile ), with ligand which is selected from group which 
includes halide. azido. alkoxy. siloxy. silyl. and these 
halogenation. sulfonation. or K. conversion derivative, as 
for R 1 or R 2 even in same, so to be. ligand 



A phosphine. phosphorous acid salt, is selected from group 
which includes aryl. amine, arsine. stibine. ether, 
sulfide, nitrile. iso nitrile. alkene. alkyne. hydrazine, 
pyridine, nitrogen heterocyclic compound, macrocyclic 
molecule. Schiffbase. cycloalkene. alcohol, phosphine 
oxide, alkylidene. nitrite, and water, coordinate bond ot 
option it is a ligand which isdone. 

In addition, with xU 1 . yDO. and zDO , it is a atomic valency 
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[0043] 

ii) *5S1t» 

73ttftlilllflft&0tfl:*X, %Wm&tit7K 

*stt«tt»*wi=» c 5 -c I2 t;u* 

[0044] 

iii) ff*SJnail 

Sttft7Juy-;uM<t^*a)**, 

7^h*«a**i=iE*i**i»*. 

tt*^7-f>, £'J>®&. 7U-;U. 75>. 7 
30%gj££d5«>.&lcifl£fci> o 

[0045] 



of x+y=element M. 
[0043] 

ii) inactivity liquid 

inactivity liquid aliphatic hydrocarbon* aromatic 
hydrocarbon. alcohol, ether, aldehyde, ketone, acid, 
phenol, ester, amine, alkyl nitrile. halogenated 
hydrocarbon. K. conversion hydrocarbon, thioether. 
amine, cyanate salt, isocyanate salt, thiocyanate, 
silicone oil, is selected from group which includes nitro 
alkyl. alkyl nitrate salt, and these blend. 

As for inactivity liquid it is constituted to basic, to ideal, from 
the C 5 -Ci 2 alkane. 

[0044] 

iii) option additive 

During retention or evaporation in case of anxiety alkenyl 
content compound which has tendency which is disassembled, 
' f in; order to improve stability of compound, additional ajkejnyl 
ligand may be added by the blend. 

In case of anxiety adduct of alkenyl content compound, in 
order toimprove stability of compound, additional adduct can 
be added by blend. 

In order to improve stability of compound, other coordination 
compound may beadded by blend, phosphine* phosphorous 
acid salt, aryl* amine* arsine* stibine* ether* sulfide* 
nitrile* iso nitrile* alkene* pyridine* heterocyclic 
compound* tetrahydrofuran* dimethylformamide* 
macrocyclic molecule* Schiff base* cycloalkene* 
alcohol* phosphine oxide* and alkyne etc areincluded in 
those. 



additive of all option only occupies 30% extent of inactivity 
liquid with the volume. 



[0045] 



4*lC»aftBl|EIS»S^«ll4. tf X Cp-Co* Mo* Fe* 
Mn* Ni* Ru* V* Os* Mg Cr;tfXX^UK>if>- % 
t^K>-tf>-Co* Mo *fcl* Cr;hU^xn;U-Bi* Sb ttz 
14 As;MJ tf-JU7Ka>;h«JX Cp-Sc* Y* La* Ce* Pr, Nd* 
Sm* Eu* Gd* Tb* Dy* Ho* Er* Tm* Yb Sfcli Lurfh^ 
CpTh* Pa, V* Np. Pu ££14 Am^)7.T x ) 
A;CpCr(CO) 2 ;Cp 2 ZrMe 2 ;CpCuPEt3;CPIn;CpIr(v<;P^"^ 
^vX^jCpPdCTU^^iCpGaMezjCpGaE^^v^O^+tr 
vX>)FeC0 3 ;(v^P^^^ J fh7X>)FeC0 3 ;X^;U^x 
P t > ;CpMn(CO) 3 ;( V <P □ V s ^ $ h 'J X 
>)Mo(Co)3;NdCp3;SmCp3;ScCp3;TbCp3;TlCp;Cp 2 WH 2 ;(^ 
V T b > )W(CO) 3 ;CpRe(CO) 3 ;CpRh(CO) 2 ;Ir( 7 U 



It is constituted from alkenyl content compound of at 
least one, as forespecially preferred precursor raw 
material mixture, screw Cp- Co* Mo* Fe* Mn* 
Ni* Ru* V* Os* Mg or Cr; screw ethyl benzene-* 
screw benzene-Co* Mo or Cr; triphenyl-Bi* Sb or 
As; tri vinyl boron; tris Cp- Sc* Y* La* Ce* Pr* Nd* 
Sm* Eu* Gd* Tb* Dy* Ho* Er* Tm* Yb or Lu; tetra 
CpTh* Pa* V* Np % Pu or Am; tris allyl iridium;CpCr 
(CO ) <sub>2;Cp 2 ZrMe 2 ;CpCu PEt 3 ; CP In;CpI r 
(cyclooctadiene ); CpPd (allyl ); CpGa Me 2 ;CpGa Et 2 ; 
(cyclohexadiene ) Fe C0 3 ; (cyclooctatetraene ) Fe 
C0 3 ; ethyl ferrocene;CpMn (CO ) <sub>3; 
(cycloheptatriene ) Mo (Co ) 
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;U) 3 ;Pt(T l J^)2;CpIrC>^O^^^^v^>);[Ir(OMe)C>'? 
n*<?Z**>*^)]2,X.tf Ru(v?p*^*v*>)(7'J 

c 5 -c 12 7)^mi~m®> ?ub. 



[0046] ' 



i)MR' x R 2 y A z 



ZZT* M I* Li, Na, K v Rb, Cs, Fr, Be, Mg, 
Ti, Zr, Hf, Sc f Y, La, V, Nb, Ta, Cr, Mo, W,, 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt,' 
Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si, Ge, Sn, Pb, As, P, Sb Bi fc«?40U- 

ztfrhMttZtiZTt^-zb 1 )^®^* Ru > 

Fe, Co, Os, Cr, Mn, Mo, Ni, Re, Rh, W, Pt £ 
tz\t Ir T'fo&o 

giKR 1 li*;U7t?-JUT-fcy,R 2 li**^tl, 
7;U^;U, 7>1>*=JK v^a7^V-^k 7'J 
-;u, 7<Mr>, *;utH-^u, 75K, -<5K, th* 

7$?h\ 'jrHfctt, -hPv^k ^r- Wnitryl), 
ffiM. -h'J^(nitrile), /VQy>fc*, 7v 
K 7;U3#*>, *>P^r*>, *>'JJU, at/^-tlb© 

r 1 atf R 2 lifPl-cDiBiiTT-fco-ct, *?-efc 

A li7hX^>,SU>^,7'J-;U,75>, 
7^Uv>, X*lf >, X— rJU, -HJ 

£fc,x^l,y^0,;&tf z ^o -e& l J,x+y=7C^ 
M (DllT-fiffi'Cfc'So 

[0047] 
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<sub>3;NdCp3;SmCp3;ScCp3;TbCp3;TlCp;Cp 2 WH 2 ; 
(mesitylene ) W (CO ) <sub>3;CpRe (CO ) 
<sub>3;CpRh (CO ) <sub>2;Ir (allyl ) <sub>3; Pt 
(allyl ) <sub>2;CpI r (cyclo octa screw on); [Ir 
(OMe ) (cyclo octa screw on)] <sub>2; and Ru (cyclo 
octa screw on) (allyl ) is selected from group which 
<sub>2 is included, here Cp with cyclopentadienyl or 
alternative cyclopenta di Ni L. , melts inside 
C 5 -C )2 alkane liquid, with methyl., ethyl, 
isopropyl, nbutyl, second butyl, t-butyl, 
trimethylsilyl, or other similar substituent which it is 
emulsified, or floats, or, substitution of Hsubstituent 
isconsidered. 

[0046] -■ 

preferred precursor raw material mixture of precursor raw 
material mixture: carbonyl content compound for carbonyl 
content compound isformed, following way. 

i)MR'xR 2 yA z * • •■ 

M with element which is selected from group whichincludes 
Li, Na, K, Rb, Cs, Fr, Be, Mg, Ti, Zr, Hf, Sc,, Y, La, 
V,Nb,Ta, Cr,Mo,W, Mn,Re, Fe,Ru,Os, Co, 
Rh,lr, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd,Hg,B, 
Al, Ga, In,Tl,Si,Ge, Sn, Pb,As,P, SbandBi,is 
Ru, Fe, Co,Os, Cr, Mn, Mo, Ni,Re,Rh,W, Ptor 
Ir ideallyhere. 

In addition, it is not necessary as for R 1 with carbonyl , asfor 
R 2 hydrogenation product, alkyl, alkenyl, cycloalkenyl, 
aryl, alkyne, carbonyl, amide, imide, hydrazide, 
phosphorus compound, nitrosyl, nitrile (nitryl ), nitrate 
salt, nitrile (nitrile ), with ligand which isselected from 
group which includes halide, azido, alkoxy, siloxy, 
silyl, and these halogenation, sulfonation, orK. 
conversion derivative, as for R 1 or R 2 even insame, so to be. 
ligand 

A phosphine, phosphorous acid salt, is selected from group 
which includes aryl, amine, arsine, stibine, ether, 
sulfide, nitrile, iso nitrile, alkene, alkyne, hydrazine, 
pyridine, nitrogen heterocyclic compound, macrocyclic 
molecule, Schiffbase, cycloalkene, alcohol, phosphine 
oxide, alkylidene, nitrite, and water, coordinate bond of 
option it is a ligand which isdone. 

In addition, with xD 1 , yDO, and zDO , it is a atomic valency 
of x+y=element M. 

[0047] 

ii)inactivity liquid 
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T)\>^-)\,. x-xJl/* 7;i/xtK* ^h>* 

&> ?i/-;u* ixf/k 75>* 7;u+;u-h 
'j;i/* /\pyMbgHb7kJ§* WfcfiHb**. 
**X— 75>* v7>i£&* -f 7$/7>» 
i£* ?7h>7>i&$&* v'j3->jfi* -hP7;u 
*n>* 7;i/^riHBK*, fti;ztL6<DS^«i« 

ffSlcte* ?3ttftiitt*M=. c 5 -c 12 7;u* 
>frb*§Ji!c***l<S>o 

[0048] 

iii)ffB^inS«J 



£* .t*&<DSejgtt**»*-*fc*>(::, iijo© 

7y^K*<S^*jciglii**L»<6. 



l**X7-f>, SU>M, T'J-Jl. 75>* 7 
;uv>* ;^t*>* x— r;u, ttlbft* =MJJK 

-rv=.hu;u, 7n^>* eu v>* «*«*<b* 

«tt#* * vy?i&** *>{7P7^>» 7;U3 
-;u* *X7*>IHbfc, &t/7;u*>fci:;5<# 

30%8S £ £ * -5 



inactivity liquid aliphatic hydrocarbon* aromatic 
hydrocarbon* alcohol* ether* aldehyde* ketone* acid* 
phenol* ester* amine* alkyl nitrile* halogenated 
hydrocarbon* K. conversion hydrocarbon* thioether* 
amine* cyanatesalt* isocyanate salt* thiocyanate* 
silicone oil, is selected from group which includes nitro 
alkyl* alkyl nitrate salt*, and these blend. 

As for inactivity liquid it is constituted to basic, to ideal, from 
the Cs-C^alkane. 

[0048] 

iii)option additive 

During retention or evaporation in case of anxiety carbonyl 
content compound which has tendency which is disassembled, 
in order to improve stability of compound, additional non- 
carbonyl ligand may be added by the blend. 

In case of anxiety adduct of carbonyl content compound, in 
order toimprove stability of compound, additional adduct can 
be added by blend. ■ ' ■.. .n. 

In order to improve stability of compound, other coordination 
compound may beadded by blend, phosphine* phosphorous 
acid salt, aryl* amine* arsine* stibine* ether* sulfide* 
nitrile* iso nitrile* alkene* pyridine* heterocyclic 
compound* tetrahydrofuran* dimethylformamide* 
macrocyclic molecule* Schiff base* cycloalkene* 
alcohol* phosphine oxide* and alkyne etc areincluded in 
those. 

additive of all option only occupies 30% extent of inactivity 
liquid with the volume. 

[0049] 



[0049] 

Ru 3 C0 12 ;Fe(CO) 5 ;Co 2 (CO) 8 ;Ru(CO)3(l * 3- is 5 P * V X 

> );Os 3 CO l2 ;Cr(CO) 6 ;CpCo(CO) 2 ;Mn 2 (CO) l o;CpMn(CO)3;( *><7P/\:7$hiJX 
>)Mo(CO)3;Mo(CO) 6 ;Ni(CO)4;Re 2 (CO) 10 ;CpRe(CO)3;CpRh(CO) 2 ;Ru3(CO) 12 ;W(CO) 6 ;CpV(CO)4;CF3Co(CO)4;Pt(CO) 2 (i/ 
*P*£**v*>);Ir(CO) 2 (v?P:*£$^;f^ 
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zzx- Cp \**,ta«>*V*-i\>*tz\wmi' 
/7P/<>^i;-x;u-efey, c 5 -Ci 2 7Ju*>iSW 

;u, v^ne^, * 2 ?^u, ft 3 ? 

[0050] 

i)MR 1 x R 2 y A 2 

E«,M I* Li, Na, K, Rb, Cs, Fr, Be, Mg, 
Ti, Zr, Hf, Sc, Y, La, V, Nb, Ta, Cr, Mo. W, 
Mn, Re. Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt, 
Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si, Ge, Sn, Pb, As, P, Sb Bi tftti9)V- 

Ga, In, As, Sb, Si, Ge, Ti, Zr ttfdi Hf T'fe 



Here Cp with cyclopentadienyl or alternative cyclopenta di Ni 
L , meltsinside C 5 -C 12 alkane liquid, with methyl, ethyl, 
isopropyUnbutyl, second butyl, t-butyl, trimethylsilyl, 
or other similar substituent which it isemulsified, or floats, or, 
substitution of Hsubstituent is considered. 

[0050] 

preferred precursor raw material mixture of precursor raw 
material mixture: alkoxy content compound for alkoxy 
content compound isformed, following way. 

OMR^yAz 

Here, M with element which is selected from group 
whichincludes Li, Na, K, Rb, Cs, Fr, Be, Mg, Ti, Zr, 
Hf,Sc,Y,La,V,Nb,Ta, Cr,Mo,W, Mn, Re, Fe, 
Ru,Os, Co,Rh,Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, 
Cd,Hg,B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, As, P, 
SbandBi,isB, Al, Ga, In, As, Sb,Si,Ge,Ti, Zror 
Hf ideally. 



(CO)- 
Mn 2 (C 
<sub>l 
(CO): 
(cycloh 
Mo (C( 
<sub>3 
<sub>6 
<sub>4 
<sub>l 
(CO) 
<sub>3 
(CO)< 
(CO)< 
(CO) 
<sub>6 
(CO) 
<sub>4 
. (CO)< 
(CO)< 
(cyclo < 
on);Ir( 
<sub>2 
octa sci 
(CO)< 
[P (OC 
<sub>3 
<sub>4 
(CH 3 ) 
and Co 
<sub>3 
include 
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£>o 

£fc, R 1 l*7;i>:a*v£fdivP*vT-&y, r 2 
7)^)1. TJl'r-frs v^P7 
)\,*t-)\,. 7U-;u. 7-Mr>, 7 
SK, -<5K, tK^vK, y><b», -hov;u, - 

HJ JU(nitryl), =hU;U(nitrile), i\U*f 

T-efcy.R 1 at; r 2 i*B-©Ett^"c*oT 

A li*X7*>,EU>i|jfi»7 , J-->k75>, 
7A/S/>, X? 1 tf>, x-^;u, flHbtt, -h'J • 
;U, ^yxhy;u, 7;u^>,7jMr>,fcK7S? - 

>,eys?>* • 
T^>y7JfeSs-e/^a7;i/^->; 7jua— * - 
To^mvtm. 7;u*ux>. imit, at; 

£fc,x^l,y^0,atf z^O ■Cfcy.x+y=7C^ 
[0051] 

7;U3— /U, x— tJU. 7JU-rth\ ^h>, 
t)I s 75>, V7>iifl, -f V*>7>K 

tt, ***>7>iHft, *>'J3— -hP7;u 
TSttJ*l***Wl=» c 5 -c 12 7;u*i 

[0052] 

iii)ffm^*nSij 

«#*fcl*ft<b«)lllllc»»r*» £fcl*<b¥ 
W(c»EH|-rftHlRl©**^FSeW<i:7;U34r 
*>**fc**<DJi*» -lb^^(75$Sttsa# 

7^a*5/^*<b*«(D^«W<P75f^hfl!>li 

7**htf«**lc»to*:M»4. 

<b£*Bfl!>£Stt*3[#-rSfctf>i::» ftfeOIEft 
<b£«<;E£^lcigjD£;h.Tt,J:<, -ttiblc 
l*/fc*7<f>, E'J^IMS, 7'J-;U, 75>, 7 
x^t*>, x— t-jk ttlbtt, -h'j;b. 



In addition, it is not necessary as for R 1 with alkoxy or 
siloxy , as for R 2 hydrogenation products alkyl, alkenyU 
cycloalkenyl, aryU alkyne, carbonyl, amide, imide, 
hydrazide, phosphorus compound, nitrosyl, nitrile 
(nitryl ), nitrate salt, nitrile (nitrile ), with ligand which is 
selected from group which includes halide, azido, alkoxy, 
siloxy, silyl and these halogenation, sulfonation, or K. 
conversion derivative, as for R 1 or R 2 even in same, so to be. 
ligand 

A phosphine, phosphorous acid salt, is selected from group 
which includes aryl, amine, arsine, stibine, ether, 
sulfide, nitrile, iso nitrile, alkene, alkyne, hydrazine, 
pyridine; nitrogen heterocyclic compound, macrocyclic 
.molecule,- SchifFbase,- cycloalkene; alcohol, phosphine 
oxide, alkylidene, nitrite, and water, coordinate bond of 
option it is a ligand which isdone. 

t 

In addition, with xQl * y D0> and zDO , it is a atomic valency 
of x+y=element M. 

[0051] 

ii) inactivity liquid 

inactivity liquid aliphatic hydrocarbon* aromatic 
hydrocarbon * alcohol* ether* aldehyde * ketone * acid* 
phenol* ester* amine* alky 1 nitrile* halogenated 
hydrocarbon* K. conversion hydrocarbon* thioether* 
amine* cyanate salt* isocyanate salt* thiocyanate* 
silicone oil, is selected from group which includes nitro 
alkyl* alkyl nitrate salt* and these blend. 

As for inactivity liquid it is constituted to basic, to ideal, from 
the C 5 -Ci 2 alkane. 

[0052] 

iii) option additive 

During retention or evaporation it disassembles, or in 
chemical incase of anxiety alkoxy content compound which 
has tendency which the rearrangement is done, in order to 
improve stability of compound, theadditional alkoxide ligand 
may be added by blend. 

In case of anxiety adduct of alkoxy content compound, in 
order toimprove stability of compound, additional adduct can 
be added by blend. 

In order to improve stability of compound, other coordination 
compound may beadded by blend, phosphine* phosphorous 
acid salt, aryl* amine* arsine* stibine* ether* sulfide* 
nitrile* iso nitrile* alkene* pyridine* heterocyclic 
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[0053] 

'>«t<fc* l oa>7Jl>a*$>£*Mfcfc*#&* 

h dp »> „ OCH(CF 3 ) 2 , OCMe 2 (CF 3 ) , 
OCMe(CF 3 ) 2 , OSi(CH 3 ) 3 , OC(CH 3 ) 3 , 
OC(SiMe 3 ) 3 , OC(CF 3 ) 3 Li, Na, K< Rb, 

Cs, Fr v Cu, Ag, Au, Hg Tl; • •"• 

h7^t'>,fh7 OCH(CF 3 ) 2 » J h V 
OCMe 2 (CF 3 ) ,fh7 OCMe(CF 3 ) 2 , T h V 
OC(CH 3 ) 3 , Th? OC(SiMe 3 ) 3 , Th? OC(CF 3 ) 3 
K7 OSi(CH 3 ) 3 Si, Ge, Sn, Pb, Ti,Zr £ 
fcl* Hf;VO(>fV^a^»3> MMV?Q#* 
V, Klfg 2?MP*>, Kl n?Mr*X KKV?h 
* V , h U > h * V , h 'J X h * :> , MJ 
OCH(CF 3 ) 2 , h U OCMe 2 (CF 3 ) , b 'J 
OCMe(CF 3 ) 2 , h'J OC(CH 3 ) 3 , HJ OC(SiMe 3 ) 3 , h 
ij OC(CF 3 ) 3 , *fcl*MJ OSi(CH 3 ) 3 , B, Al, Ga, 
In, P, As Sfcl* Sb;Et3Pb(-f V^O/H4r?/K)*fc 
3 ?h**»CuPMe 3 ^ftbtf 

C 5 -C 12 7^*>*rti=*»* *ut* 

[0054] 

7 sy-g wib^tfci rofc to 0 fftwm *4 iSfttt :7 

i)MR' x R 2 y A z 

ZZ/C M l± Li, Na, K, Rb, Cs, Fr, Be, Mg, 
Ti, Zr, Hf, Sc, Y, La, V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt, 
Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si, Ge, Sn, Pb, As, P, Sb Bi *£t?$Ol>- 

Ga, In, As, Sb, Si, Ge, Sn, Pd, Zn, Cd, Hg, 
Ti,Zr£fcl* HfTffcSo 

Sfc, r 1 i475/-efey, R 2 7JU* 
*;utH^;u, 75K, f sK, th*-7v 

K, 'J>lt», -hP->^, -hU^nitryl), 
-hij;U(nitrile), MP^I/flS*, 7vK, 7 



Sn, 



triOC 
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compound, tetrahydrofuran, dimethylformamide, 
macrocyclic molecules Schiffbase, cycloalkene, 
alcohol, phosphine oxide, and alkyne etc areincluded in 
those. 

additive of all option only occupies 30% extent of inactivity 
liquid with the volume. 

[0053] 

It is constituted from alkoxy content compound of at least 
one, in theespecially preferred precursor raw material 
mixture , butoxy, OCH (CF 3 ) <sub>2, OCMe 2 (CF 3 ), 
OCMe (CF 3 ) <sub>2, OSi (CH 3 )<sub>3, OC (CH 3 ) 
<sub>3, OC (SiMe 3 ) <sub>3, or OC (CF 3 ) <sub>3Li, Na. 
K, Rb, Cs, Fr. Cu, Ag, Au, Hg or Tl; 
tetra methoxy, tetra ethoxy, terra isopropoxy, tetra third 
butoxy. tetra isobutoxy, tetra butoxy, tetra OCH (CF 3 ) 
<sub>2, tetra OCMe 2 (CF 3 ), tetra OCMe (CF 3 ) <sub>2, 
tetra OC (CH 3 ) <sub>3 , tetra OC (SiMe 3 ) <sub>3 , tetra 
OC (CF 3 )<sub>3 or tetra OSi (CH 3 ) <sub>3Si, Ge, 
Pb,Ti, Zr or Hf;VO (isopropoxy )<sub>3, tri 
isopropoxy, tri second butoxy, trinbutoxy, tri 
isobutoxy, trimethoxy, triethoxy, triOCH(CF 3 ) 
<sub>2, tri OCMe 2 (CF 3 ), tri OCMe (CF 3 )<sub>2, 
(CH 3 )<sub>3, triOC(SiMe 3 )<sub>3, triOC(CF 3 ) 
<sub>3, ortriOSi(CH 3 )<sub>3,B, Al, Ga, In,P,As 
or the Sb;Et 3 Pb (isopropoxide ) or (third butoxy ) Cu PMe 3 is 
included, these melt inside C 5 -Ci 2 alkane liquid, areemuisified, 
or float. 



[0054] 

preferred precursor raw material mixture of precursor raw 
material mixture: amino-containing compound for 
amino-containing compound is formed, following way. 

iJMR'xR^Az 

M with element which is selected from group whichincludes 
Li, Na, K, Rb, Cs, Fr, Be, Mg, Ti, Zr, Hf. Sc. Y, La, 
V,Nb,Ta, Cr,Mo,W, Mn.Re. Fe.Ru.Os. Co, 
Rh,Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd,Hg,B, 
Al, Ga, In.TUSi.Ge, Sn. Pb.As,P, SbandBi,is 
B, Al, Ga, In, As, Sb,Si,Ge, Sn, Pd, Zn, Cd, 
Hg, Ti, Zr or Hf ideally here. 

In addition, it is not necessary as for R 1 with amino , asfor R 2 
hydrogenation product, alkyl, alkenyl, cycloalkenyl, 
aryU alkyne, carbonyl, amide, imide, hydrazide, 
phosphorus compound, nitrosyl. nitrile (nitryl ), nitrate 
salt, nitrile (nitrile ), with ligand which isselected from 
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f^it. 7ju*><b, *fci*W fcRilH*** 
b&fl<3f*iaEia*T*& y » R 1 A 

7;u*». x^f-tfx i-xjk flHbtt, — hu 

X^>IMb*, 7;u4r'Jf : >, fttf 

M (DM* fflfiT'ifcS. 
' [0055] ' • ' * " "*'• " " ' 

1ft, 7xy-;u, i^f;u,75>, 7;i/^;u-h 

>))[,. oaf^itmt&m. w<b«nt** % 

7S>, 5/7>ift*» ^Vi>7>^ 
*g1tjlEI4**Ml::, c 5 -C 12 7JU*i 

[0056] 

iii)ffm^*DSi| 

fl:**©**. <b**©S?5£tt$ij!i#"*-Sfc 
75/**Mb*»©*SW*7*$h©Jf*, 

ib£^©$5£tt£»#-r **:©ic, aanow 

fc*»0Mtt**»*-4fc*>i=, tt©Ett 
<b*ttj&<»*»lciainaFjfc-CfcJ:<\ **i?>lc 
I4*x:7-r>, sui/M, 7'J-JK 75>, 7 

»R#*. v^P7;u-tr>. 7;U3 
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group which includes halide* azido* alkoxy* siloxy* 
silyl* and these halogenation* sulfonation* orK. 
conversion derivative, as for R 1 or R 2 even insame, so to be. 
ligand 

A phosphine* phosphorous acid salt, is selected from group 
which includes aryL amine* arsine* stibine* ether* 
sulfide* nitrile* iso nitrile* alkene* alkyne* hydrazine* 
pyridine* nitrogen heterocyclic compound* macrocyclic 
molecule* Schiffbase* cycloalkene* alcohol* phosphine 
oxide* alkylidene* nitrite* and water, coordinate bond of 
option it is a ligand which isdone. 

In addition, with xD 1 * yDO* and zDO , it is "a atomic- valency 
ofx+y=element M. - ...... 

'055] '* 

* ii)inactivity liquid * * 

inactivity liquid aliphatic hydrocarbon* aromatic 
hydrocarbon* alcohol* ether* aldehyde* ketone* acid* 
phenol* ester* amine* alkyl nitrile* halogenated 
hydrocarbon* K. conversion hydrocarbon* thioether* 
amine* cyanate salt* isocyanate salt* thiocyanate* 
silicone oil, is selected from group which includes nitro 
alkyl* alkyl nitrate salt* and these blend. 

As for inactivity liquid it is constituted to basic, to ideal, from 
the C 5 -C 12 alkane. 

[0056] 

iii)option additive 

During retention or evaporation it disassembles, or in 
chemical incase of anxiety amino-containing compound 
which has tendency which rearrangement is done,in order to 
improve stability of compound, additional amino ligand 
maybe added by blend. 

In case of anxiety adduct of amino-containing compound, in 
order to improve stability of compound, additional adduct can 
be added by blend. 

In order to improve stability of compound, other coordination 
compound may beadded by blend, phosphine* phosphorous 
acid salt, aryl* amine* arsine* stibine* ether* sulfide* 
nitrile* iso nitrile* alkene* pyridine* heterocyclic 
compound * tetrahydrofuran * dimethy lformamide * 
macrocyclic molecule* Schiff base* cycloalkene* 
alcohol* phosphine oxide* and alkyne etc areincluded in 
those. 
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30%fIJ££d5tf>i>l:3^fc^o 
[0057] 

X(S? WU75/), xh7+X(^^^T5 
/)Ti, Zr, Hf, Si. Ge, Sn*fcl* Pb;vX^U7S 
/S?I^U7^>>;^X^U75>'7;i/S'>-ffl 

it m ; t* X v> * ^ 7 5 / 7 ;u > & 1b 
^;Me 2 Zn(h'JX^;i,T5>)2;V^^7Syv> 

h'J ZC^^^TS^T^^-^'MC^^^ 

'J7>e7.(h l J^^v l J^)x;i/t*'l7A75K;ex 
(S?^;U75/)(H;^UX^UX^U>v75 
/)7;U5-^ A;(CO) 4 Fe[N(CH 3 ) 3 ];Li, Na 
I* KN^iMe^^Sv^l^S^SM^X 

^i7b>^75/)^$>tf££ft* -ft^ 
&})|]<D7S>fc*l^ C 5 -C 12 7JU*>«WI^. 

[0058] 

UXb^^Hb^ ----- 



i)MR 1 x (PR 2 3 ) y A z 

ZZX\M it Li, Na, K, Rb, Cs, Fr, Be. Mg, 
Ti, Zr, Hf, Sc. Y, La. V. Nb. Ta. Cr, Mo. W. 
Mn. Re. Fe. Ru. Os. Co. Rh. Ir. Ni. Pd. Pt. 
Cu. Ag. Au. Zn. Cd. Hg. B. Al. Ga. In. Tl. 
Si. Ge. Sn. Pb. As. P, Sb Bi £ 
?frbg^£ft&7t*T*&y.#3SKI* Cu. 
Ni. Pt. Ir. Cr £7= I* Mo X'foh* 

£f-, R 1 fttf R 2 14**ft*» 7;i^. 7;i>* 

^a,, v^P7;u^-^. 7'J-ju. 7;u*>, 
*;utf- ;u. 7SK. <<SK, th^vK. UMtHk 
- HP«>;U. r.h'J;U(nitryl). — HJW/ 

(nitrile). /\Q*f Mtfc. 7vK. 7JU3**X V 

^aiRstiiEtt^-cfcy » r 1 r2 

A l4^X^>.S'J>^.7'J-^.75>. 
7;i/v>. x^tf>, x— x;u. BHbHk -h'J 
A,, -fV-HJ 7^>. 7^*>. th*"7V 
>, t°'Jv>. 

i/*V7ffiS. *>$n7A^r>. 7JI/P-^. * 
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additive of all option only occupies 30% extent of inactivity 
liquid with the volume. 

[0057] 

It is constituted from amino-containing compound of at least 
one, in especially preferred precursor raw material mixture , 
tetrakis (dimethylamino ), tetrakis (dimethylamino ) Ti. Zr. 
Hf. Si. Ge. Sn or Pb; diethyl amino diethyl arsine; diethyl 
amino arsine dihalide; screw dimethylamino arsine 
chloride;Me 2 Zn (triethylamine ) <sub>2; diethyl amino 
dimethyl stannane; tris (dimethylamino ) phosphine; tris 
(dimethylamino ) anti =E-; tris (dimethylamino ) arsine; tris 
(dimethylamino ) stibine; tris screw (trimethylsilyl ) erbium 
amide; screw (dimethylamino ) (trimethyl ethyl ethylene 
diamine ) aluminum; (CO ) <sub>4Fe [N (CH 3 ) <sub>3 ]; 
Li. Na or K N (SiMe 3 ); penta dimethylamino tantalum; 
diethyl amino dimethyl tin; hexa dimethylamino di tungsten, 
or tris dimethylamino (trimethyl ethylene diamino ) titanium 
is included, these withadditional amine, melt inside 
C 5 -C 12 alkane liquid, are emulsified, or float. 



[0058] 

preferred precursor raw material mixture of precursor raw 
material mixture: phosphorus compound content compound 
for phosphorus compound content compound isformed, 
following way. 

i)MR\ (PR 2 3 ) <sub>yA z 

Here, M with element which is selected from group 
whichincludes Li. Na. K. Rb. Cs, Fr. Be, Mg. Ti, Zr. 
Hf.Sc.Y.La,V,Nb,Ta, Cr,Mo,W, Mn, Re, Fe, 
Ru,Os, Co,Rh,Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, 
Cd,Hg,B, Al, Ga, In,Tl,Si.Ge. Sn, Pb,As,P, 
SbandBi, isCu, Ni, Pt. Ir. Cr or Mo ideally. 

In addition, it is not necessary as for R 1 or R 2 the 
hydrogenation product, alkyl. alkenyl. cycloalkenyl. 
aryl. .alkyne, carbonyl, amide, imide, hydrazide, 
phosphorus compound, nitrosyl, nitrile (nitryl ), nitrate 
salt, nitrile (nitrile ), with ligand which is selected from the 
group which includes halide, azido, alkoxy, siloxy, 
silyl, and these halogenation, sulfonation, orK. 
conversion derivative, as for R 1 or R 2 even in same, so to be. 



A phosphine, phosphorous acid salt, is selected from group 
which includes aryl, amine, arsine, stibine, ether, 
sulfide, nitrile, iso nitrile, alkene, alkyne, hydrazine, 
pyridine, nitrogen heterocyclic compound, macrocychc 
molecule, Schiffbase, cycloalkene, alcohol, phosphine 
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[0059] 

*sj-x— rJU % 75>. ->7>®Ji. -fV>7>ifc 

.■jt.***>7>H*^2/'J^.->a»-hP7;u 
^Stt*ttK*WI=» C 5 -C 12 7 Mi 

[0060] ; . . 

iiOffMfclJW 

#*nb£to<D*£, fc*fc©aj£tt**#-r 

V>fc»**fl:ai*©*SW&7*$h©» 

7y^h36<a*«Bi=ia*p**n»«. 

<b**a>Mtt£*#-r*fctol=» ffeolBft 
<b*»A<»*«Bl=ja*Pa?*l"Ct»J:<» 
1***7*:/, E'J>&it, 7'J-JU, 75>, 7 

x^tf>, x-x-zUs ttlbUi. -hU;u, 

-r v-h'j;u» 7)i^s eu^>» mmtft 

30%B*ti5ft*lcil*?<i:L\. 

[0061] 

ffa&flrHOKH&ftttfi* c P Cu(PEt 3 ) * 
c P Cu(hU^x-;u7txX37>r>) % 3 

V )CuPMe 3 * Pt(PF 3 ) 4 > Ni(PF 3 ) 4 . Cr(PF 3 ) 6 % 
(Et 3 P) 3 Mo(CO) 3 £fcl* Ir(PF 3 ) 4 A^JjRfto 

c 3 -Ci2 7;u*>»rtic»* % iwb.*fc 



oxide* alkylidene* nitrite* and water, coordinate bond of 
option it is a ligand which isdone. 

In addition, with xDKyDO,. and zDO , it is a atomic valency 
of x+y=element M. 

[0059] 

ii) inactivity liquid 

inactivity liquid aliphatic hydrocarbon* aromatic 
hydrocarbon* alcohoL ether* aldehyde* ketone* acid* 
phenol* ester* amine* alkyl nitrile* halogenated 
hydrocarbon* K. conversion hydrocarbon* thioether* 
amine* cyanate salt* isocyanate salt* thiocyanate* 
silicone oil, 'is selected from group which includes nitfo - 
alkyl* alkyl nitrate salt; and these blend. 

As for inactivity liquid it is constituted- to basic, to ideal, from 
the C 5 -Ci 2 alkane. 

[0060]. . 

iii) optibn additive 

During retention or evaporation it disassembles, or in 
chemical incase of anxiety phosphorus compound content 
compound which has tendency which the rearrangement is 
done, in order to improve stability of compound, theadditional 
phosphorus compound ligand may be added by blend. 

In case of anxiety adduct of phosphorus compound content 
compound, in order toimprove stability of compound, 
additional adduct can be added by blend. 

In order to improve stability of compound, other coordination 
compound may beadded by blend, phosphine* phosphorous 
acid salt, aryl* amine* arsine* stibine* ether* sulfide* 
nitrile* iso nitrile* alkene* pyridine* heterocyclic 
compound * tetrahydrofuran * dimethyl formamide * 
macrocyclic molecule* Schiff base* cycloalkene* 
alcohol* phosphine oxide* and alkyne etc areincluded in 
those. 

additive of all option only occupies 30% extent of inactivity 
liquid with the volume. 

[0061] 

preferred precursor raw material mixture, CpCu (PEt 3 ), CpCu 
(triphenyl phosphine ), (third butoxy ) Cu PMe 3 * Pt (PF 3 ) 
<sub>4* Ni (PF 3 )<sub>4* Cr (PF 3 ) <sub>6* (Et 3 P ) 
<sub>3Mo (CO ) <sub>3 or Ir (PF 3 ) consists of<sub>4. 

Cp consists of cyclopentadienyl or alternative cyclopenta di 
Ni L. here,melts inside C 5 -C ]2 alkane liquid which includes 
excessive phosphine, with methyl * ethyl * isopropyl * 
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;u»*fci*«ia)»ftia)lHft*i=J:*»H s&* 

[0062] 

i)MR' x R 2 y A z 

^ZT*,M I* Li,Na,K,Rb,Cs,Fr,Be,Mg, 
Ti, Zr, Hf, Sc, Y, La, V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Ru,Os, Co, Rh, Ir, Ni, Pd, Pt, 
Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, In, TU 
Si, Ge, Sn, Pb, As, P, Sb JSlO- Bi £ JU- 
?**S>»S?**i.*5c*T*a&y , ffilirli Ti, Zr, 
Hf, Si, Ga, Sn, Co", V £fcl4 Cr T'fci)o ' 

7;u^-^, *>^n7^^-;u, 7U- 

Jl/, 7JU*>, *;U^-;U, 75K, -<5h\ th*7 

= hU;U(nitrile), /\Py><b%, 7vK, 
7JUP= i P>, yo^/, *>'J^, Rl/^tib<D/\ 
p^>-lb, TJMcfb, *fcl*WfcBi»<** 

7;uv>, xf-t::/, x— r;i/, Wbttk -HJ 

£fc,x^l,y^0,&tf z^O T*ifey,x+y=7C^ 

[0063] 
ii)*Stt* 

* % T)i>l—)\>s X-x;U, 7^Uf : th\ ^h>, 
1ft « 7xy-.H/, lXt;k 75>, 7A>*JU=r- 
U;u, /\ny><tftfl:**» WlbSHbTR^, 
75>, *>7>H«, ^V>7>$ 
H, ^'>7>H*, v'Jp->;S, -hP7;u 

^gtt*l*il*ttl=. c 5 -c 12 7;u* 
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nbutyl, second butyl. t-butyl, trimethylsilyl, orother 
similar substituent which it is emulsified, or floats, 
or,substitution of Hsubstituent is considered. 

[0062] 

preferred precursor raw material mixture of precursor raw 
material mixture: nitrate salt content compound for nitrate salt 
content compound isformed, following way. 

Omr'xR^Az 

Here, M with element which is selected from group 
whichincludes Li, Na, K, Rb, Cs, Fr, Be, Mg, Ti. Zr. 
Hf, Sc, Y, La, V, Nb, Ta, Cr.Mo.W. Mn.Re. Fe. 
Ru.Os. Co.Rh.Ir. Ni. Pd. Pt. Cu. Ag. Au. Zn. 
Cd.Hg.B.* Al. Ga. In. Tl. Si. Ge. Sn.Pb.As.P. 
Sb and Bi, is Ti. Zr. Hf. Si. Ga, Sn. Co. V or Gr ideally. 

In addition, it is not necessary as for R 1 with nitrate salt , asfor 
R 2 hydrogenation product, alkyl, alkenyl. cycloalkenyl. 
aryl, alkyne. carbonyl. amide, imide, hydrazide, 
phosphorus compound, nitrosyl. nitrile (nitryl j, nitrate 
salt, nitrile (nitrile ), with ligand which isselected from 
group which includes halide. azido. alkoxy. siloxy. 
silyl. and these halogenation. sulfonation. orK. 
conversion derivative, as for R 1 or R 2 even insame, so to be. 
ligand 

A phosphine. phosphorous acid salt, is selected from group 
which includes aryl. amine, arsine. stibine. ether, 
sulfide, nitrile, iso nitrile, alkene, alkyne, hydrazine, 
pyridine, nitrogen heterocyclic compound, macrocyclic 
molecule, Schiffbase, cycloalkene, alcohol, phosphine 
oxide, alkylidene, nitrite, and water, coordinate bond of 
option it is a ligand which isdone. 

In addition, with xD 1 , yDO, and zDO , it is a atomic valency 
of x+y=element M. 

[0063] 

ii)inactivity liquid 

inactivity liquid aliphatic hydrocarbon, aromatic 
hydrocarbon, alcohol, ether, aldehyde, ketone, acid, 
phenol, ester, amine, alkyl nitrile, halogenated 
hydrocarbon, K. conversion hydrocarbon, thioether, 
amine, cyanatesalt, isocyanate salt, thiocyanate, 
silicone oil, is selected from group which includes nitro 
alkyl, alkyl nitrate salt, and these blend. 

As for inactivity liquid it is constituted to basic, to ideal, from 



Page 52 Paterra Instant MT Machine Translation 



JP2002060944A 



[0064] 

wirsi!iij-r«fiiRi©ft«^sew«:ffliitt# 
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[0065] 

ffSftttBiitta*iiia\ Ti(No 3 ) 4 . 

Zr(N0 3 ) 4 . Hf(N0 3 ) 4 . Si(CH 3 ) 3 (N0 3 ) * 
RuNO(N0 3 ) 3 * m M H l J <*? A * Sn(N0 3 ) 4 * 
Co(N0 3 ) 3 * VO(N0 3 ) 3 *fcl4 Cr0 2 (N0 3 ) 2 fr&jg 

y> -*ib*< c 5 -c 12 7;u*>$rtlc;gft^ ?Hb. 

[0066] 

i)MR , x R 2 y A 2 

ZZ"rj*M It Li*Na*K*Rb*Cs*Fr*Be*Mg* 
Ti* Zr* Hf* Sc. Y* La* V. Nb* Ta* Cr* Mo. W* 
Mn* Re, Fe* Ru* Os* Co. Rh* Ir* Ni* Pd* Pt* 
Cu* Ag* Au* Zn* Cd* Hg* B* Al* Ga* In. TI* 
Si, Ge* Sn* Pb* As. P. Sb Bi £ 

^6a«**i*5c*-e*y. »5Sici± Ti*zr* 

Hf* Si. Ga* Sn* Co. V ££:I4 Cr T*fc& 0 

^fc.R 1 li/\p^ibitfey,R 2 l4*3IHb 
tt« 7;u*;i/* 7;i^-;u* v^ptM--;k 
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the C 5 -C| 2 alkane. 
[0064] 

iii)option additive 

During retention or evaporation it disassembles, or in 
chemical incase of anxiety nitrate salt content compound 
which has tendency which the rearrangement is done, in order 
to improve stability of compound, theadditional ligand may 
be added by blend. 

In case of anxiety adduct of nitrate salt content compound, in 
order toimprove stability of compound, additional adduct can 
be added by blend. 

In order to improve stability of compound, other coordination 
compound may beadded by blend, phosphine* phosphorous 
acid salt, aryl* amine* arsine* stibine* ether* sulfide* 
nitrile* iso nitrile* alkene* pyridine* heterocyclic 
compound* tetrahydrofuran* dimethyl formamide* - 
macrocyclic molecule* Schiffbase* cycloalkene* 
alcohol* phosphine oxide* and alkyne etc areincluded in 



additive of all option only occupies 30% extent of inactivity 
liquid with the volume. 

[0065] 

preferred precursor raw material mixture, Ti (N0 3 ) <sub>4* 
Zr (N0 3 ) <sub>4* Hf (N0 3 ) <sub>4* Si (CH 3 ) <sub>3 
(N0 3 ), theRuNO(N0 3 )<sub>3* gallium nitrate* Sn 
(N0 3 ) <sub>4* Co (N0 3 ) <sub>3 * VO (N0 3 ) <sub>3 or 
Cr 0 2 (N0 3 ) itconsists of <sub>2, these melt inside 
C 5 -Ci 2 alkane liquid, are emulsified, orfloat. 

[0066] 

preferred precursor raw material mixture of precursor raw 
material mixture: halide content compound for halide content 
compound isformed, following way. 

i)MR 1 x R 2 y A z 

Here, M with element which is selected from group 
whichincludes Li* Na* K* Rb* Cs* Fr* Be* Mg* Ti* Zr* 
Hf* Sc* Y* La* V* Nb* Ta* Cr* Mo* W* Mn*Re* Fe* 
Ru*Os* Co*Rh*Ir* Ni* Pd* Pt* Cu* Ag* Au* Zn* 
Cd*Hg*B* Al* Ga* In* TI* Si* Ge* Sn* Pb*As*P* 
SbandBi, isTi*Zr*Hf* Si* Ga* Sn* Co* V or Cr ideally. 

In addition, it is not necessary as for R 1 with halide , asfor R 2 
hydrogenation product* alkyl* alkenyl* cycloalkenyl* 
aryl* alkyne* carbonyl* amide* imide* hydrazide* 
phosphorus compound* nitrosyl* nitrile (nitryl ), nitrate 
salt* nitrile (nitrile ), with ligand which isselected from 
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group which includes halide, azido, alkoxy, siloxy, 
silyl, and these halogenation, sulfonation, orK. 
conversion derivative, as for R 1 or R even insame, so to be. 
ligand 

A phosphine, phosphorous acid salt, is selected from group 
which includes aryl, amine, arsine, stibine, ether, 
sulfide, nitrile, iso nitrile, alkene, alkyne, hydrazine, 
pyridine, nitrogen heterocyclic compound, macrocyclic 
molecule, Schiffbase, cycloalkene, alcohol, phosphine 
oxide, alkylidene, nitrite, and water, coordinate bond ot 
option it is a ligand which isdone. 

In addition, with xD 1 , yDO, and zDO , it is a atomic valency 
of x+y=eiemeni M: ' 

[0067] 

ii)inactivity liquid 

inactivity liquid aliphatic hydrocarbon, aromatic 
hydrocarbon,. alcohol, ether, aldehyde, ketone, acid, 
phenol, ester^ amine, alkyl nitrile,' halogenated 
hydrocarbon, K. conversion hydrocarbon, thioether, 
amine, cyanatesalt, isocyanate salt, thiocyanate, 
silicone oil, is selected from group which includes mtro 
alkyl, alkyl nitrate salt, and these blend. 

As for inactivity liquid it is constituted to basic, to ideal, from 
the C 5 -Ci 2 alkane. 

[0068] 

iii)option additive 

During retention or evaporation it disassembles, or in 
chemical incase of anxiety halide content compound which 
has tendency which the rearrangement is done, in order to 
improve stability of compound, theadditional halide ligand 
may be added by blend. 

In case of anxiety adduct of halide content compound in 
order toimprove stability of compound, additional adduct can 
be added by blend. 

In order to improve stability of compound, other coordination 
compound may beadded by blend, phosphine, phosphorous 
acid salt, aryl, amine, arsine, stibine, ether, sultide, 
nitrile, iso nitrile, alkene, pyridine, heterocyclic 
compound, tetrahydrofurah, dimethylformamide, 
macrocyclic molecule, Schiffbase, cycloalkene, 
alcohol, phosphine oxide, and alkyne etc areincluded in 
those. 
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nmuttimmnM^^its -no,, znci 2 , 

ZrCl 4 , HflCL, , AlClj , SiCl 4 , GaCl 3 , SnCL» , 
CoCl 3 , f J*?)\,- % i?i^;U-, tfcliv'TV^ 
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[0070] 

i) MR' x R 2 y A z 

CZT?, M it Li, Na, K, Rb, Cs, Fr, Be, Mg, 
Ti, Zr, Hf, Sc, Y, La, V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt, 
Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si; Ge, Sn, Pb, As, P, Sb SIX Bi Z^tlW— 
^bS^tl^S^T'&y, fcFJUcli Ti, Zr, 
Hf, Si, Ga, Sn, Co, V Htzlt Cr T*fc<& 0 

£fc,R> liv'J^-cfcy,R 2 I^KUHblfc, 7;u 
Tfr'r-)^ v^ptju^-ju, T'J- 
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[0071] 

ii) *j£14& 

m. 7;U=>-;U, x-^;u, TJUxfcK, 
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1 

additive of all option only occupies 30% extent of inactivity 
liquid with the volume. 

[0069] 

preferred precursor raw material mixture, it consists of TiCLj* 
ZnCl^ZrCU.HfCU AlC^SiCU* GaCl 3 * SnCU* Co 
Cl 3 * dimethyl-* diethyl-* or diisobutyl-Al* B* Ge* Si or 
Ashalide, thesemelt inside C 5 -C| 2 alkane liquid, are 
emulsified, or float. 

[0070] 

preferred precursor raw material mixture of precursor raw 
material mixture: silyl content compound for silyl content 
compound isformed, following- way. 

i) MR 1 x R 2 y A 2 - I V 

Here, M with element which is selected from group 
whichincludes Li* Na* K* Rb* Cs* Fr* Be* Mg* Ti* Zr* 
Hf* Sc* Y* La* V, Nb* Ta* Cr*Mo*W. Mn* Re* Fe* 
Ru* Os* Co*Rh*Ir* Ni* Pd* : Pt* Cu* Ag* Au* Zn* 
Gd;Hg*B. Al* Ga* In* Tl; Si* Ge* Sn* Pb*As*P* 
Sb and Bi, is Ti* Zr* Hf* Si* Ga* Sn* Co* V or Cr ideally. 

In addition, it is not necessary as for R 1 with silyl , asfor R 2 
hydrogenation product* alkyl* alkenyl* cycloalkenyl* 
aryl* alkyne* carbonyl* amide* imide* hydrazide* 
phosphorus compound* nitrosyl* nitrile (nitryl ), nitrate 
salt* nitrile (nitrile ), with ligand which isselected from 
group which includes halide* azido* alkoxy* siloxy* 
silyl* and these halogenation* sulfonation* orK. 
conversion derivative, as for R 1 or R 2 even insame, so to be. 
ligand 

A phosphine* phosphorous acid salt, is selected from group 
which includes aryl* amine* arsine* stibine* ether* 
sulfide* nitrile* iso nitrile* alkene* alkyne* hydrazine* 
pyridine* nitrogen heterocyclic compound* macrocyclic 
molecule* Schiffbase* cycloalkene* alcohol* phosphine 
oxide* alkylidene* nitrite* and water, coordinate bond of 
option it is a ligand which isdone. 

In addition, with xD 1 * yDO* and zO0 , it is a atomic valency 
of x+y=element M. 

[0071] 

ii) inactivity liquid 

inactivity liquid aliphatic hydrocarbon* aromatic 
hydrocarbon* alcohol* ether* aldehyde* ketone* acid* 
phenol* ester* amine* alkyl nitrile* halogenated 
hydrocarbon* K. conversion hydrocarbon* thioether* 



Page 55 Paterra Instant MT Machine Translation 



JP2002060944A 

^stt«i*»*wic» c 5 -c 12 

[0072] 

iii)«1i^iD^J 

jlvtt^o ■. : . 

$/ij;U#*fc£1i^*SM£7*$l»a>*** 

su>n*. 7g-;u, 75>., 7 .,- 
-<v-hg;k 7Ji^>, tfg v>, «*aia<b^ 

[0073] 

WS^fllEli^jl^tllisNCSiMej^Li.Na £ 
I* K;B(CH 2 SiMe 3 ) 3 ; {(Me 3 Si) 2 N} 3 -B , Al , Ga 
£ fc I* In;(Me 3 SiCH 2 ) 4 -Ti , Zr * I* 
Hf;{(Me 3 Si) 2 N} 2 -Zn, Cd Hg frfeAU , «- 

ne>*< c 5 -c 12 £fc 

[0074] 

igBj cd $o ^ <*> fii £ £ mi-f i>t_to icatt* 

[0075] 

m i:Wtt»flsa**teffl'*"*ft3 i ** RjS 

CCO^T'li, CVD (DfcftCDSf S&Sffc 

ftftivc. «*«*■. 

Ms *f=ii<r-f <t*B Hf at; ai **8ttf tt* 



2002-2-28 

amine, cyanatesalt, isocyanate salt, thiocyanate, 
silicone oil, is selected from group which includes nitro 
alkyl, alkyl nitrate salt, and these blend. 

As for inactivity liquid it is constituted to basic, to ideal, from 
the C 5 -C ]2 alkane. 

[0072] 

iii)option additive 

During retention or evaporation it disassembles, or in 
chemical incase of anxiety silyl content compound which has 
tendency which the rearrangement is done, in order to 
improve stability of compound, theadditional silyl ligand may 
be added by blend. 

In case of anxiety adduct of silyl content compound, in order 
toimprove stability of compound, additional adduct can be 
added by blend. 

In order to improve stability of compound, other coordination 
compound may beadded by blend, phosphine, phosphorous 
acid salt,.aryl,: amine, arsine, stibine, ether, sulfide, 
nitrile, isonitrile, alkene, pyridine, heterocyclic 
compound, tetrahydrofuran, dimethylformamide, 
macrocyclic molecule, Schiffbase, cycloalkene, 
alcohol, phosphine oxide, and alkyne etc areincluded in 
those. 

additive of all option only occupies 30% extent of inactivity 
liquid with the volume. 

[0073] 

preferred precursor raw material mixture, N (SiMe 3 ) 
<sub>2Li, Na or K;B (CH 2 SiMe 3 ) <sub>3; {(Me 3 Si ) 
<sub>2N } <sub>3-B, Al, Gaorln; 
(Me 3 SiCH 2 )<sub>4-Ti, Zr or Hf; {(Me 3 Si ) <sub>2N } 
<sub>2-Zn, Cd or it consists of Hg, these melt inside the 
C 5 -Ci 2 alkane liquid, are emulsified, or float. 

[0074] 

Example below in order to exemplify this invention, is 
something which isoffered in order in addition to prove 
several benefit of this invention. 

[0075] 

Uses Example 1: precursor raw material mixture deposit of 
film inside chemical vapor deposition reaction furnace which 

With this example, substrate is arranged inside preferred 
reaction furnace for the CVD, compound element metal, 
metal oxide, nitriding metal, or K. conversion metal Hf 
and Al-containing membrane deposit 2 making use of 
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[0076] 

(7)^>^>rtlC 50g (Dfh7+X(v>fJI/75y) 
©'Ofrl/fllC 50g ©MJ WU75>£ lg ©h 

«jy^;u75>*#t?o 
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MBDIiniS^lfett 40 deg C 7iM260 deg C U % 
»JilCli 40 deg C 180 deg C ^ftftSPtt 



precursor raw material mixture which differs. 
[0076] 

hafnium content precursor raw material mixture includes 
tetrakis (dimethylamino ) hafnium of 50 g and dimethyl 
amine of 1 g inside pentane of 1 liter. 

aluminum-containing precursor raw material mixture includes 
trimethyl amine of 50 g and trimethyl amine ofl g inside 
pentane of 1 liter. 

With this example, as for precursor raw material mixture it 
evaporates inside vaporizer, vapor is introduced into CVD 
reaction furnace. 

precursor raw material mixture with 40 deg Cto 260 deg C, 
evaporates ideally with 40 deg Cto 1 80 deg C. 



S1£;SJf l*$J 100 deg C 7b S 1200 deg C 
y * »@l^l*"200 deg C 7bm 700.deg,C Tffc*. 

** amb*** sK<bfi*"^ *fci*zne>(D 

■ft*«*f*»-r*fc*>l=. 7>*-7* tK5 
75?fc**. * 3 ^;U75>.*fcl*Z 

#aftS*bfifc«l47> : E-7-efc.«o 

W<b*M£tt*"r*fctf>lc, i/7>, vv7 
>* ^PPv^>* vUJU75>* &tfv;u7if> 
^©Wlbfcytf* HirBttllftt-ftK cvd 
KJfc*Fl*Jlc#A**U a5cffl*Mi&e(*»»£ 
— fSlc CVD Sf5')Prtlc«A^ti*o 



»aictt«^©«ftptai:T»A**i*. 



[0077] 

««a>*£SMML l£<b£jgll* §<b 



substrate temperature with approximately 1 00 deg Cto 1200 
deg C, is 200 deg Cto 700 deg C ideally. * ' 

In order to deposit, hydrogen * foaming * gas* or these 
combination or other reduction reaction medicinesare 
introduced metal film. 

preferred reductant is foaming * gas. 

In order to deposit, oxygen* ozone * water, hydrogen 
peroxide v nitrous oxide* or these combination or other 
oxidant are introduced metal oxide membrane. 

preferred oxidant is oxygen. 

In order to deposit, ammonia* hydrazine * azidization 
hydrogen* t-butyl amine or these combination or other 
nitriding reaction medicines is introduced nitriding metal. 



preferred nitriding reaction medicine is ammonia. 

In order to deposit, silane* disilane* chlorosilane* silyl 
amine* and sill aza > or other K. conversion agent, are 
introduced K. conversion metal film into CVD reaction 
furnace in precursor vapor and simultaneous, reductant is 
introduced into CVD reaction furnace in precursor vapor and 
simultaneous. 

vapor and reactant of precursor raw material mixture 
simultaneously, via separate gas inlet are introduced into 
ideal. 

[0077] 

Aforementioned this method is expanded as compound 
element metal film* metal oxide membrane of option which 
deposits precursor raw material mixture* where 2 or more 
differ ormaking use of precursor raw material mixture which 
includes precursor of 2 or more, by the chemical vapor 
deposition , included growth of nitriding metal film* or K. 
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conversion metal film. 

In addition as for this method, as under condition that, 
element of at least one of compound element membrane is 
guided from precursor raw material mixture, thecompound 
element metal film, metal oxide membrane of option which 
deposits by chemical vapor deposition .included growth of 
nitriding metal film, or K. conversion metal film, it 
isexpanded. 

Other element of film may deposit making use of precursor 
starting material whichis not included in conventional bubbler 
technology, or this invention. 
In addition as for aforementioned this method as single 
element metal film, metal oxide membrane of option which 
deposits making use of precursor raw material mixture 
whichincludesjust precursor of one, by chemical vapor 
deposition, included thegrowth of nitriding metal film, or 
K. conversion metal film, it is expanded. 

[0078] 

With this example of film-growing method Example 2: 
..v inactivity liquid not evaporating, the inactivity liquid does not 
evaporate, is eluded from CVD or ALDreaction furnace, 
precursor raw material mixture consists of precursor and 
inactivity liquid, inactivity liquid evaporateswith high 
temperature in comparison with precursor . 
precursor raw material mixture is introduced into vaporizer, 
precursor evaporates there. 

inactivity liquid does not evaporate. In substituting from 
reaction furnace it is eluded with morphological form of the 
liquid. 
[0079] 

one of possible equipment configuration, is shown in Figure 
30. . 

As shown in Figure 30, aforementioned raw material mixture 
is sent to vaporizer from ampoule, 
precursor inside precursor raw material mixture evaporates 
inside vaporizer, but inactivity liquid does not evaporate. 
As for precursor which evaporates although it is transported 
inside reaction furnace as for inactivity liquid which does not 
evaporate it flows out from vaporizer, is collected inside trap, 
temperature of vaporizer is set low in comparison with boiling 
point of the inactivity liquid. 

[0080] 

preferred 1 method under vaporizer temperature which is set 
to 90 deg C, uses precursor raw material mixture which 
consists of dimethyl ethylamine * alanine and decane (boiling 
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point 174 degC). 
[0081] 

As aforementioned this method, although vaporizer 
temperature is fully inorder volatilization to do precursor 
under condition that, is low incomparison with boiling point 
of inactivity liquid inside. precursor raw material mixture 
deposits by chemical vapor deposition or atomic layer 
deposit, included growth of single element membrane 
orcompound element membrane it is expanded. 

[0082] 

Uses example 3: precursor raw material mixture, inside 
atomic layer deposit (ALD ) reaction furnace deposit of 
metal * metal oxide * or nitriding metal which 

With this Working Example, it is arranged inside F-200 
reaction furnace where substrate issold from preferred 
reaction furnace * for example micro Kemi X tri . 
corporation for ALD, compound element metal film* metal 
oxide membrane, or nitriding metal film which includes Zr 
and Hf 2niaking use of precursor raw material mixture which 
differs, deposits. 

ALD is done in circulating type precursor* reactant* and 
purge * gas which evaporateby sending to pulsewise 
alternately in sequential. 

[0083] 

zirconium content precursor raw material mixture includes 
zirconium nitrate of 50 g inside the pentane of 1 liter. 

hafnium content precursor raw material mixture includes 
oxidation third butoxy * hafnium of 50 g inside the pentane of 
1 liter. 

With this example, precursor raw material mixture inside 
vaporizer, it evaporates, the vapor is introduced into 
circulating type into reaction furnace. 

In order to deposit, hydrogen* foaming * gas* or these 
combination or other reduction reaction medicinesare 
introduced metal film. 

preferred reductant is foaming * gas. 

In order to deposit, oxygen* ozone* water, hydrogen 
peroxide* nitrous oxide* or these combination or other 
oxidant are introduced metal oxide membrane. 

preferred oxidant is water. 

In order to deposit, ammonia* hydrazine * azidization 
hydrogen* t-butyl amine or these combination or other 
nitriding reaction medicines is introduced nitriding metal. 
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preferred nitriding reaction medicine is ammonia. 
[0084] 

precursor raw material mixture with 40 deg Cto 260 deg C, 
evaporates ideally with 40 deg Cto 180 deg C. 

substrate temperature with approximately 100 deg Cto 
approximately 1200 deg C, is 150 deg Cto 500 deg C ideally. 

precursor, reactant. and inactivity purge * £<JJj*£ 
other inert gas ), inside reaction furnace are sent to pulsewise 
with following order. 

1) vapor of Hf content precursor raw material mixture ; 

2) inactivity purge * gas . . .. 

3) reactant 

4) inactivity purge * gas 

5) vapor of Zf content precursor raw material mixture 

6) inactivity purge * gas -~ ' 

7) reactant 

8) inactivity purge * gas 
[0085] 

0.5 second persistent it does precursor and reactant pulse 
(Respectively aforementioned step 1 . 5 and step 3. 7 ), to 0.1 
second to 1 second, ideal. 

2 second persistent it does inert gas * purge * pulse (step 2. 
4. 6. 8 ), to 0.2 second to 5 second, ideal. 

Completion of step 1 to 8 is suitable to \°f*> ^™$ 
0 4 to 2 monolayer, namely approximately 0.1 nmofZrHt 
content membranedeposit by completion of 1 cycle. 
Because with this example, as for preferred thickness of ZrHf 
contentmembrane which deposits, they are 50 nm, 
aforementioned gas exchange of 500 cycle is done. 

[0086] 

Aforementioned this method is expanded as compound 
element metal film, metal oxide membrane of option ^which 
denosits precursor raw material mixture, where 2 or more 
S ilking use of precursor raw material ^ which 
includes precursor of 2 or more, by atomic layer depos* 
Included growth of nitriding metal film, or K. conversion 
metal film. 

In addition as for this method, as under condition that, 
element of at least one of compound element membrane is 
tZ from precursor raw material mixture, thecompound 
dement metal film, metal oxide membrane of option which 
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deposits by atomic layer deposit,included growth of nitriding 
metal film* or K. conversion metal film, it isexpanded. 

Other element of film may deposit making use of precursor 
starting material whichis not included in conventional bubbler 
technology* or this invention. 

In addition as fof aforementioned this method, as single 
element metal film* metal oxide membrane of option which 
deposits making use of precursor raw material mixture 
whichincludes just precursor of one, by atomic layer deposit, 
included thegrowth of nitriding metal film* or K. conversion 
metal film, it is expanded. 

With alternate embodiment, as mentioned earlier with 
. Example 2, inactivity liquid doesnot evaporate, is eluded from 
ALDreaction furnace. 

[0087] • 

Uses example 4:precursor raw material mixture deposit of K. 
conversion metal film inside atomic layer deposit reaction 
furnace which 

With this example, it is arranged iriside F-200 reaction " *' 1 . 
furnace where substrate issold from preferred reaction 
furnace* for example micro Kemi 7> tri corporation for 
ALD, K. conversion cobalt film deposits. 

ALD is done in circulating type precursor* reactant* and 
purge * gas which evaporateby sending to pulsewise 
alternately in sequential. 

In addition hydrogen it is used with this example, silane as the 
K. conversion agent, as reactant. 

[0088] 

cobalt-containing precursor raw material mixture C02 of 50 g 
(CO ) includes <sub>8 inside pentane ofl liter. 

With this example, precursor raw material mixture inside 
vaporizer, it evaporates, the vapor is introduced into 
circulating type into reaction furnace. 

[0089] 

precursor raw material mixture with 40 deg Cto 260 deg C, 
evaporates ideally with 40 deg Cto 180 deg C 

substrate temperature with approximately 100 deg Cto 
approximately 1200 deg C, is 200 deg Cto 800 deg C ideally. 

precursor* reactant* and inactivity purge * gas (N 2 * Ar or 
other inert gas ), inside reaction furnace are sent to pulsewise 
with following order. 

1) vapor of Co content precursor raw material mixture 
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2) inactivity purge* gas 

3) hydrogen 

4) inactivity purge * gas 

5) silane 

6) inactivity purge* gas 

7) hydrogen 

8) inactivity purge * gas 
[0090] 

0.5 second persistent it does P^f^.^^ 0 l . 
(Respectively aforementioned step 1 . 5 and step 3. 7 ), to 0.1 
second to 1 seconds ideal. - . f; 

' 2 secondDersistedt it does inertgas * purge* pulse (step 2, 
4 6 8), to 0.2 second to 5 second, ideal. - 

.Conation of step Uo 8 is suitable to \^ ^^' 
0 4 to 2 monolayer, namely approximately 0.1 nm of K. 
conversion cobalt deposit by completion of 1. cycle. 

Because with this example, as for preferred thickness ; of K. 
conversion cobalt film which deposits, they are 500 nm, 
aforementioned gas exchange of5000 cycle is done. 

[0091] 

Aforementioned this method is expanded, - J**^* 
ofcompound element K. conversion metal of K. convers on 

metal film, and option of Co Si 2 ,HfSi 2 ,NbSi 2: Pd 2 Sn Pt 
metal ft m, a y ^ wmch 

precursor raw material mixture, hydrogen or other 
reductanU of at least one and uses silane or other K. 
conversion agent for order. 

silane. disilane. chlorosilane, silyl amine, and sill aza 
> etc are included in K. conversion agent . 
With another Working Example, K. conversion agent is 
introduced into the precursor raw matenal mixture. 

[00921 

Deposit of Example 5: copper 

With this example, this method is used copper for in order 
todeposit. 

copper-containing precursor raw material mixture 
(cyclopentadienyl ) Cu of 100 g (PEt 3 ), and includes PEt 3 of 
1 g inside pentane of 1 liter. 

precursor raw material mixture is transported by ^porizer, 
Sere evaporates with 60 deg C,vapor is transported inside 
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chemical vapor deposition reaction furnace. 

hydrogen or other reductant exists inside reaction furnace, 
there in 100 deg Cto 300 deg C, copper film deposits on 
substrate which overheating is done to ideal in 120 deg Cto 
250 deg C. 

[0093] 

Deposit of example 6:tungsten 

With this example, this method is used tungsten for in order 
todeposit. 

precursor raw material mixture includes hexacarbonyl * 
tungsten of 100 g inside hexane of 1- liter. 

precursor raw material mixture is transported by vaporizer, 
there evaporates with 80 deg C,vapor is transported inside 
chemical vapor deposition reaction-furnace. 

hydrogen or other reductant exists inside reaction furnace, 
there in 200 deg Cto 700 deg C, tungsten film deposits on 
substrate which overheating is done to ideal in 600 deg C. 

[0094] 

Deposit of example 7:tantalum nitride 

With this example, this method is used tantalum nitride for in 
order todeposit. 

tantalum content precursor raw material mixture includes 
penta dimethylamino tantalum s of 1 00 g and dimethylamino 
of 1 g inside pentane of 1 liter. 

precursor raw material mixture is transported by vaporizer, 
there evaporates with 60 deg C and vapor is transported inside 
chemical vapor deposition reaction furnace. 

ammonia or other nitriding agent exists inside reaction 
furnace, there in 200 deg Cto 700 deg C, tantalum nitride film 
deposits on substrate which overheating is done to ideal in 
500 deg C. 

[0095] 

Deposit of Example 8: nitriding indium 

With this example, this method is used nitriding indium for in 
order todeposit. 

indium content precursor raw material mixture includes 
trimethyl indium* of 100 g and dimethyl ethylamine of 1 g 
inside pentane of 1 liter. 

precursor raw material mixture is transported by vaporizer, 
there evaporates with 60 deg C and vapor is transported inside 
chemical vapor deposition reaction furnace. 

ammonia or other nitriding agent exists inside reaction 
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1 

furnace, there in 100 deg Cto 700 deg C, nitriding indium film 
deposits on substrate which overheating is done to ideal in 
300 deg C. 

[0096] 

Deposit of example 9:zirconium silicate 

With this example, this method is used zirconium silicate for 

in order todeposit. 

precursor raw material mixture includes oxidation third 
butoxy * zirconium of 100 g inside hexane of 1 liter. 

second precursor raw material mixture includes 
tetraethoxysilane of 100 g inside hexane of 1 liter. 
' precursor raw material mixture is transported by vaporizer, 
• there evaporates with 80 deg Cvapor is transported inside 
' chemical vapor deposition reaction furnace. 

' oxygen or other oxidant exists inside reaction furnace, there in 
200 deg Cto 700 deg C, zirconium silicate film deposits on 
substrate which overheating is done to ideal in 500 deg C. 

"'[0097] 

Formation of Al 2 0 3 gate dielectric of example 10: transistor 
With this example, as shown in Figure 1 A1 2 0 3 where this 
method forms gate dielectric layer 15 of PFET and NFET is 
used for in order todeposit. 

silicon * wafer substrate which includes patterning structure is 
used. 

Selective domain of substrate, including trench isolation 
which isarranged between site of transistor (ST I ) oxide 
shallow, other domain including field oxide, it is exposed 
selective domain of thenaked Si in inside domain where 
transistor is arranged. 

Next, substrate is arranged inside preferred module type 
cluster * tool, surface ofnaked Si being treated without 
destroying vacuum, SiO,N y layer is formed by original 
position, A1 2 0 3 layer deposits in thickness of 1 nm to 100 nm 
after that, by CVD process of this invention. 

Next wafer is transported by second module of module type 
cluster * tool,gate electrode deposits on A1 2 0 3 without 
destroying vacuum there. 



[0098] 

With this method for depositing A1 2 0 3 , precursor raw material 
mixture includes dimethyl ethylamine * alane of 103 g and 
dimethyl ethylamine of 10 g inside hexane of 1 liter. 
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80 deg C 'VlMtZtlT. EAtf*?***?-^ 

^e?a.-;urtici*, mm. n 2 o* ** * 

fcl*C3h.&©E£»fci*fl!>B<b?Bj&<.¥«EU * 
Z? A1 2 0 3 Rtf 200 deg C T?ttJ&<**l& 0 

[0099] 

0l] H:h7>5/^5«©Zi02y-h»«#©»* 
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■C£ffl£ti&o - - • - - - - 

ssasttE ^pxzawmizm 

***v*ahb>^»li(STl)IHb«J*#*., ffil 
a>W«jb<7-f— >uKB .b**#*K *S Si osft 
E«tfh7>5?x*#E«*h.*1I«l?llfi3l* 
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S£*tt, i 'J^h;u©^*-b->rtic loog ©8 
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ZT* Zr0 2 Hrf>< 400 deg C 
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fl 12:h^>S?X5i©y— hRE(*©»Jjt 
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precursor raw material mixture is transported by vaporizer, 
there evaporates with 80 deg C.vapor is transported to 
chemical vapor deposition module of cluster * tool. 

oxygen* ozone* N 2 C\ water, or these blend or other 
oxidant exists inside module, Al 2 0 3 film is200 deg C there and 
it deposits. 

[0099] 

Formation of Zr0 2 gate dielectric of example 1 1 : transistor 

With this example, as shown in Figure 1, Zr0 2 where this 
method forms gate dielectric layer 15 of PFET and NFET is 
. usedifor in order todeposit. 

silicon * wafer substrate which includes patterning structure is 
• used?" - - 

Selective domain of substrate, including trench isolation 
which isarranged between site of transistor (ST I ) oxide 
shallow, other domain including field oxide, it is exposed 
selective ; dpmain of thenaked Si in inside domain where 
transistor is arranged. 

Next, substrate is arranged inside preferred module type 
cluster * tool, surface ofhaked Si being treated without 
destroying vacuum, SiO x N y layer is formed by original 
position, Zr0 2 layer deposits in thickness of 1 nm to 100 nm 
after that, by CVD process of this invention. 

Next, wafer is transported by second module of module type 
cluster * tool.gate electrode deposits on ZK) 2 without 
destroying vacuum there. 

[0100] 

With this method for depositing Zr0 2 , precursor raw material 
mixture includes oxidation third butoxy * zirconium of 100 g 
inside hexane of 1 liter. 

precursor raw material mixture is transported by vaporizer, 
there evaporates with 80 deg C.vapor is transported to 
chemical vapor deposition module of cluster * tool. 

oxygen* ozone* N 2 C\ water, or these blend or other 
oxidant exists inside module, Zr0 2 film is400 deg C there and 
it deposits. 

[0101] 

Formation of gate dielectric of Example 1 2: transistor 

With this example, this method is used gate dielectric of 
transistor for inorder to deposit. 

As shown in Figure 4, transistor element is formed on 
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electrical conductivity domain 51, includes the n-type 
source/drain domain 54 of one pair which is formed to both 
sides of gate electrode 52 and the gate electrode 52 which are 
formed on gate dielectric 53. 

gate dielectric 53 deposits by this method , is constituted from 
dope or undoped blend, layer, or these combinations of 
material which differs. 

top layer 57 of option of gate dielectric 53 operates as dopant 
diffusion barrier, duringdeposit of gate electrode 52, structure 
is stabilized. 

bottom layer 55 of option of gate dielectric 53 operates as 
layer whichprevents oxidation of silicon of underside as 
electron barrier layer, or, orcarries out role of-both. 

intermediate layer 56 of gate dielectric 53 is dielectric layer 
which possesses high K. 

• [0102] 

preferred bottom layer 55 consists of Si0 2 , SiO x N y , Si 3 N 4 or 
other dielectric material, is prepared by oxidation or nitnding 
of silicon substrate, or deposits separately, 
metal oxide and metal silicate are included in other preferred 
bottom layer charge. 

intermediate dielectric layer 56 which possesses high K is 
formed from these dope or undoped blend, layer or 
combination of following kind of dielectric material, 
namely, Ta 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 , A1 2 0 3 , La 2 0 3 , Y 2 0 3 , 
yttrium, aluminic acid yttrium, aluminic acid lanthanum, 
silicic acid lanthanum, silicic acid yttrium, silicic acid 
hafnium, zirconium silicate, . 

At layer of oxidation hafnium intermediate layer 56 may be 
constituted from however manylayer of material which 
differs, to interlayer of for example aluminum oxide was 
putbetween, blend or other of zirconium oxide and oxidation 
hafnium relatively it is a layerwhich consists of blend of same 
material. 

With oxidation or nitriding surface of intermediate layer, 
Si0 2 , SiO x N y , Si 3 N 4 , Zr0 2 , Hf0 2 , A1 2 0 3 , 
aluminosilicate, silicic acid yttrium, zirconium silicate, 
silicic acid hafnium, silicic acid lanthanum, or these dope 
or undoped blend, layer or it combines top layer 57 of 
option, and it is somethingwhere or other, dielectric material 
deposits. 

preferred gate dielectric, bottom layer and is formed A1 2 0 3 , 
Zr0 2 or Hf0 2 of SiO x N y from intermediate layer and upper 
part barrier layer of nitriding metal oxide. 
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constituent of at least one inside gate dielectric 53, uses 
namely, precursor raw material mixture with this* method , 
precursor raw material mixture evaporates, deposits by 
method which deposits ininside CVD or ALDreaction 
furnace, with vapor of precursor raw material mixture film. 

[0103] 

Figure 6 to Figure 13 is sectional view which shows preferred 
formation of transistor with this method . 

Formation of gate dielectric 53, inside cluster * tool which is 
produced by the Applied * materials corporation is done with 
: original position. - , . 

In Figure 6, (Si0 2 of natural does hot exist. ) silicon substrate 
50 which possesses cleaning surface becomes' the starting' 
point. ■ * - ■>»;.. . . 

„With Figure 7, silicon substrate 50 being done oxidation and 
nitriding, SiO x N y layer it is formed as bottom layer 55. 

With Figure 8, intermediate layer 56 of zirconium oxide it is 
formed by this method . 

As for this making use of oxidation tbutoxy * zirconium and 
precursor raw material mixture of hexane,precursor raw 
material mixture it evaporates with 80 deg C, next, Zr0 2 film 
with respect to SiO x N y layer it deposits with 400 deg C 
oxygen* ozone % N 2 (X H 2 0 or in inside the chemical vapor 
deposition reaction furnace where these blend or other oxidant 
exist. 

With Figure 9, top layer 57 it is formed by plasma nitride 
formation of the Zr0 2 surface. 

With Figure 10, polysilicon it deposits as gate electrode 52. 

With Figure 1 1 to Figure 13, gate is formed, extended 
insertion is done, the spacer 58 is formed, source/drain 
insertion is done, complete element is formed. 

step etc of contact formation which continues is abbreviated. 

[0104] 

Uses Example 1 3: metal gate formation of transistor which 

With this example, it is used in order to form transistor to 
which this method uses metal gate. 

As shown in Figure 1, CMOS integrated circuit n-type electric 
field effect transistor which is formed on the single substrate 
(NFET ) and includes both of p-type electric field effect 
transistor (PFET ). 
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* 

NFET element 1 1 is formed on p-type electrical conductivity 
domain 13 of substrate 10, includes n-type ^source/drain 
domain 16 of one pair which is formed to both sides of 
u-Lverse direction of gate electrode 14 and gate electrode 14 
which are formed on gate dielectric 15. 
p-type electrical, conductivity source/drain domain 20 of : one 
pah which is formed alongside side wall of the both s.des of 
gate electrode 19 and gate electrode 19 where in same way 
PFET element 17 isformed on n-type electncd conduct vity 
domain 18 of substrate 10, is formed on gate dielectric 15 is 
included. 

NFET and PFET element are separated shallow by trench 
isolation 21 and the .spacer 22. . • - ; 

With this example, gate electrode 14 or 19, consists of bulk 
metal or alloy whichpossesses appropriate work function. , 

AU Ag. BU Cd, Fe. Ga. Hf. in. Mn.Nb Y.Zr 
and these alloy etc are included in appropriate metal ,as gate 
electrode 14 of NFET element 11. . v ..\. 

metal ofpreferred at least one, W. Mo. Crand Cuand-- 
alloying is donein NFET, is possible to form gate electrode 
14. 

Ni Pt Be.Ir. Te. Re and Rh etc are included in 
Impropriate metal , as gate electrode 19 of PFET element 17. 

metal ofpreferred at least one, W. Mo. CrandCuand 
alloying is donein PFET, is possible to form gate electrode 19. 

With this Working Example, at least one of NFETor PFET 
element, namely gate electrode 14. gate electrode 19. and 
gate dielectric 15, deposits by this method . 

gate dielectric 15, as expressed with Example 2, can deposit 

by this method . 

[0105] 

Formation of Example 1 4: transistor 

With this example, it is used in order to form transistor to 

which this method uses metal gate. 

Figure 14 shows general element structure which includes 

NFET and PFET. 

With this Working Example, NFET and PFET are formed on 
single p-type conductive substrate 60. 
NFET element 61 is formed on p-type electrical conductivity 
domain of substrate 60, includes n-type source/drain domain 
65 of one pair which is formed to both sides of transverse 
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72 ±|Cff$J$$tlT, £hb>*a-8i 73 I=«k9» 
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IS 74 7-\*n® 74 (Di3SfiiJ(DffliJMlCjtto 
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^#76 t££fr 0 
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direction of gate electrode 62 and gate electrode 62 which are 
formed on gate dielectric 64. 

In same way, PFET element 71 being formed on n-type well 
72 of substrate 60, ids separated by trench isolation 73 
shallow, it includes p-type electrical conductivity source/drain 
domain 76 of one pair which is formed alongside side wall of 
both sides of gate electrode 74 and the gate electrode 74 
which are formed on gate dielectric 64. . 

[0106] 

Figure 15 to Figure 24 is partial cross section which shows 1 
example of possible formation sequence of standard CMOS 
flow. 

• With Figure 15, shallow trench isolation (ST I ) silicon 

• substrate 60 which possesses 73 and nwell 72, is formed to 

• portion of p-type conductive substrate. 

With Figure 16, gate dielectric 64 and masking layer (for .. . 
example Si 3 N 4 ) 77, is formed on substrate. 

gate dielectric 64, as expressed with Example 1 2, can deposit 
by this method . ..-„.-..-. 

With Figure 17, opening is formed to portion which is 
suitable to NFET gate in inside masking layer 77. 

With Figure 18, NFET gate electrode 62 is formed. 

These dope or undoped alloy, blend, and multilayer of 
polysilicon, W, Mo, Ti, Cr, Cu, Fe, Mn,Nb, V, Re, 
Pt, Ag, Bi, Cd, Fe, Ga, Hf, In, Mn, Y, Zr, are 
included in preferred material , as NFET gate electrode 62. 

NFET gate electrode 62 it deposits by this method and is 
good. 

With Figure 19, chemomechanical polishing (CMP ) step is 
executed, surface is done the planarization. 

With Figure 20 to Figure 22, step which is shown with Figure 
17 to Figure 19, is repeatedfor forming PFET element. 

With Figure 20, opening is formed to portion which is 
suitable to PFET gate in inside masking layer 77. 

With Figure 21, PFET gate electrode 74 is formed. 

These dope or undoped alloy, blend, and multilayer of 
polysilicon, Ni, W, Mo, Ti, Cr, Te, Cu, Pd, Pt, 
Be, Au, Ir, Te, Rh, are included in preferred material , as 
gate electrode 74 of PFET. 

PFET gate electrode 74 it deposits by this method and is 
good. 

With Figure 22, chemomechanical polishing (CMP ) step is 
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executed, surface is done the planarization. 

Extended insertion it is done via barrier with Figure 23, NFET 
and PFET vis-a-vis respectively. 

source/drain insertion it is executed via barrier with Figure 24, 
after the spacer forming process, NFET and PFET vis-a-vis 
respectively, element formationcompletes. 

With this Working Example, constituent of layer or layer of 
gate electrode and the gate dielectric or other, at least one, 
uses namely, precursor raw material mixture with this 
method , precursor raw material mixture evaporates, 
depositsby method which deposits in inside CVD or 
ALDreaction furnace, with the vapor of precursor raw 
material mixture film. 

• PHOT] . '. 
Formation of example 15 : laminated capacitor _ 
With this example, 1 it deposits by this method constituent is 
installed atleast, integrated circuit condenser is formed. 

L • *••* 

***•'?" *' 

As shown in Figure 2, typical condenser on substrate 30, is 
formed in baria 32,and simultaneous is connected to transistor 
by plug 31 . 

condenser includes bottom part electrode 33 . 
(ferroelectricity or non- ferroelectricity ) dielectric 34. and 
head electrode 35. 

With this Working Example, condenser element of at least 
one which includes plug 31. baria 32. bottom part 
electrode 33. dielectric 34, and head electrode 35, deposits 
by this method . 

[0108] 

Figure 25 to Figure 29 is partial cross section which shows 1 
example of possible formation sequence of condenser. 
With Figure 25, group board 30 which possesses trench 
isformed. 

substrate 30 silicon substrate. Ge group board, SiGe group 
board, or GaAs substrate, and othersimilar substrate , 
dielectric, metal, organic group board on 
silicon-containing semiconductor substrate, insulator, is 
glass, metal oxide, plastic * polymer substrate, and these 
mixtures,combination and multilayer etc. 
With Figure 26, plug charge baria 32 of 31 and option is 
formed. 

plug charge consists of polysilicon, W, Mo, Ti, Cr, Cuor 
other conventional electrically conductive material, can 
deposit making use of this method. 
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conduction baria 32 of option consists of these dope of TaN. 
TaSiN. TiAlN. TiSiN. TaWN. TiWN, TaAIN, NbN. ZrN. 
f aTiN. Ir0 2 . SiC. TiPt. TiN Pt. TiAlN-Pt. Ru. Ru0 2 . 
RuPt. Ru0 2 . WSi. Ti. TiSi. , or the polysilicon. of 
undoped or these blend or multilayer or other, conventional 
electrically conductive material of Al. Pd. Ir. IrO x . Os. 
OsO x . MoSi. TiSi. Re0 2 . candeposit making use of this 
method. 

With Figure 27, bottom part electrode 33 is formed. 

bottom part electrode 33 is formed from these dope or 
undoped alloy, blend, or multilayer or other, electrically 
conductive material of the Ni. Pd. Pt. Cu. Ag. Au. 
Ru. Ir. Rh. IrO x . RuO x , TaN. TaSiN. Ta. SrRu0 3 . 
LaSrCoOi. . ' ■ S 

With Figure 28, dielectric 34*is formed. : 

dielectric 34, is formed from these alloy, blend of Si0 2 . 
SiO x N y . Si 3 N 4 and Ta 2 0 5 . Ti0 2 . Zr0 2 . Hf0 2 . A1 2 0 3 . 
La 2 0 3 . Y 2 0 3 or other metal oxide, or insulating material of 
multilayers oi* other option. 

Or, dielectric 33 may be constituted, from oxide or other, 
compound element metal oxide of the perovskite type which 
possesses Chemical Formula AB0 3 . 

B includes metal which is selected from group whichincludes 
Al.Ti.Zr.Hf. V.Nb.Ta. Cr. Mo. W. Cu here, with 
acidic oxide of at least one, A is theadditional cation of at 
least one which possesses positive form electric charge 
ofapproximately 1 to approximately 3. 

strontium titanate * barium, zirconic acid salt. Hough ^ 
— jp7 (ha mate ), lead titanate. aluminic acid yttrium, 
aluminic acid lanthanum, and zirconium titanate lead and 
silicic acid hafnium, zirconium silicate or other silicate, 
furthermore rare earth silicate etc which dope is done 
isincluded in such compound element metal oxide . 

With Figure 29, head electrode 35 is formed. 

head electrode 35 these dope or undoped alloy, blend, of 
polysilicon. Ni. Pd. Pt. Cu. Ag. Au. Ru. Ir. Rh. 
IrO X s RuO x . TaN. TaSiN. Ta. SrRu0 3 . LaSrCo0 3 . or is 
formed fromthese multilayer or other electrically conductive 
material. 

It is not necessary head electrode or bottom part electrode 
even in, so to be. 

With this Working Example, layer of at least one which 
includes plug, baria. bottom part electrode, dielectric, 
and the head electrode, uses namely, precursor raw material 
mixture with this method , precursor raw material mixture 
evaporates, depositsby method which deposits in inside CVD 
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or ALDreaction furnace, with the vapor of precursor raw 
material mixture film. 

[0109] 

Formation of example 16: trench * condenser 
With this example, constituent of at least one which deposits 
by this method is installed, integrated circuit trench * 
condenser is formed. 

1 example which forms trench * condenser on substrate 30, is 
shown in Figure 31. 

recess of condenser is formed inside substrate 30, this through 
the plug 31, is connected to circuit of underside. 

As for circuit it is covered dielectric insulating layer 
(Separation dielectric ) by 83. 

. substrate, silicon substrate, .Ge group board and SiGe group 
board on silicon-containing semiconductor substrate, 
insulator, GaAs substrate, or other similar substrate, 
dielectric, metal, organic group board, is glass, metal 
oxide, plastic * polymer substrate, and these 
mixtures,combination and multilayer etc. 

dielectric insulating layer (Separation dielectric ) as for 83, 
Si0 2 , SiO x N y , Si 3 N 4 , silicic acid phosphorus * glass, or 
Al 2 0 3 or other metal oxide was done dope, or blend, of 
undoped or it is selected from insulating material of these 
multilayer or other, option. 

conduction barrier layer 32, bottom part electrode layer 33, 
dielectric layer 34, head electrode layer 35, of option and 
dielectric buffer layer 36 of option deposit in turn on recess of 
plug and condenser. 

plug charge is formed from polysilicon, W, Mo, Ti, Cr, 
Cu or other conventional material, can deposit making use of 
this method. 

conduction barrier layer 32 of option consists of these blend 
or multilayer or other conventional electrically conductive 
material of these dope or undoped * polysilicon, or Ah 
Pd, Ir, IrO x , Os, OsO x , MoSi, TiSi, Re0 2 , of TaN, 
TaSiN, TiAIN, TiSiN, TaWN, TiWN, TaAIN, NbN, ZrN, 
TaTiN, Ir0 2 , SiC, TiPt, TiN Pt, TiAlN-Pt, Ru, Ru0 2 , 
RuPt, Ru0 2 , WSi, Ti, TiSi, , can deposit making useof this 
method. 

bottom part electrode 33 is formed from these dope or 
undoped alloy, blend, or multilayer or other electrically 
conductive material of the Ni, Pd, Pt, Cu, Ag, Au, 
Ru, Ir, Rh, IrO x , RuO x , TaN, TaSiN, Ta, SrRu0 3 , 
LaSrCo0 3 , . 



Mtt 34 ttff*Oiraft**«> dieJecuncM consists of insulating material of option, SiC 2 , 
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SiO x N y . Si 3 N 4 and these alloy, blend or multilayer etc of 
Ta 2 0 5 s Ti0 2 . Zr0 2 . Hf0 2 . A1 2 0 3 . La 2 0 3 . Y 2 0 3 or other 
metal oxide, are included in those. 

Or, dielectric 33 may be constituted, from oxide or other 
compound element metal oxide of the perovskite type which 
possesses Chemical Formula AB0 3 . 

B includes metal which is selected from group whichincludes 
Al. Tu Zr. Hf. V, Nb. Ta. Q\ Mo. W. Cu here, with 
acidic oxide of at least one, A is theadditional cation of at 
least one which possesses positive form electric charge 
ofapproximately 1 to approximately 3. 

barium *j strontium titanate. zirconic acid salt * Hough ♦ 
— jp7* lead titanate. aluminic acid yttrium, aluminic 
acid lanthanum*, zirconium titanate lead and silicic acid 
hafnium, zirconium silicate or other silicate, furthermore 
rare earth silicate<etcwhich dope is done is included in such 
compound element metal oxide . 

head electrode 35 is formed from these dope or undoped 
alloy, blend, or multilayer or other electrically conductive 
material of the polysilicon. Ni. Pd. Pt. Cu. Ag. Au. 
Ru. Ir. Rh. IrO x . RuO x . TaN. TaSiN. Ta. SrRu0 3 . 
LaSrCo0 3 .. 

It is not necessary head electrode or bottom part electrode 
even in, so to be. 

dielectric buffer layer 36 of option, is formed from these 
. alloy, blend of Si0 2 . SiO x N y . Si 3 N 4 . TiON. A1N. SiN 
and TiN and Ta 2 0 5 . Ti0 2 . Zr0 2 . HfQ 2 . A1 2 0 3 . La 2 0 3 . 
Y 2 0 3 or other metal oxide, or insulating material of 
multilayer, or compound element metal oxide or other 
option. 

sequential layer which deposits is done planarization, trench * 
condenser isformed inside recess of condenser. 

Next, insulating passivity layer 37 and interlayer dielectric 
layer 38 deposits, baria structure isformed on trench * 
condenser inside condenser recess. 

insulating passivity layer 37, is formed from these alloy, 
blend ofSi0 2 .SiO x N y .Si 3 N 4 . TiON. A1N. SiN and TiN 
and Ta 2 0 5 . Ti0 2 . Zr0 2 . Hf0 2 . A1 2 0 3 . La 2 0 3 . Y 2 0 3 or other 
metal oxide, or insulating material of multilayer, or 
compound element metal oxide or other option. 

interlayer dielectric 38, dope or undoped blend, of Si0 2 . 
SiO x N y . Si 3 N 4% silicic acid phosphorus * glass and Al 2 0 3 or 
other metal oxide or isselected from insulating material of 
these multilayer or other option. 
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via is formed inside baria structure. 

scattering barrier layer 81 and metalation layer 82, deposit on 

baria structure and via. 

scattering barrier layer 81 is WN. TiN or TaN etc. 

metalation layer 82 is selected from electrically conductive 
material of these dope or undoped alloy, blend, or 
multilayer or other option of AU W, Mo, Ti, Cr or Cu. . 

With this Working Example, conduction barrier material 
charge, bottom part electrode, dielectric, head electrode, 
insulating passivity layer, interlayer dielectric, scattering 
•Srier layer, separation dielectric, and metalation layer are 
included, at least one of trench * condenser 
constituent,deposits by this method. ...... 

[0110] 

' Formation of Example 1 7: metallization structure 
With this example, 1 it deposits by this method constituent is 

- installed atleast, integrated circuit metallization structure is 
formed. 

As shown in Figure 3, typical metallization structure is 
formed trench 41 and via inside dielectric layer 43 by etching 
doing 42. 

dielectric layer 43, dope or undoped blend, of Si0 2 . 
SiO x N y . Si 3 N 4 , silicic acid phosphorus * glass and A l 2 0 3 or 
other metal oxide or isselected from insulating material of 
these multilayer or other option. 

metalation layer patterning is done with ball scene or double 
ball scene*process , or by lithography and etching . 

metal thin film metallization 44 and dielectric layer 45 exist in 
underside of dielectric layer 43, former the Al, W. Mo. Tu 
Cr or Cu alloy, blend or is selected from electrically 
conductive material of these multilayer or other option, the 
the latter dope or undoped blend, of Si0 2 , SiO x N y , Si 3 N 4 , 
silicic acid phosphorus * glass and Al 2 0 3 or other metal oxide 
or is selectedfrom insulating material of these multilayer or 
other option. 

With Figure 4, trench and via, are filled by barrier material 
chargeand metallization metal . 

Here as for barrier material charge, as for metallization metal 
with such as WN, TiN or TaN, itis selected from electrically 
conductive material of these dope or undoped alloy, blend, 
or multilayer or other option of Al, W, Mo, Ti or Cu, . 
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With this Working Example, dielectric layer, metal thin film 
metallization, barrier material charge, and at least one of 
metallization structure constituent whichincludes 
metallization metal, deposit by this method . 

[0111] 

Especially, it was expressed pertaining to preferred Working 
Example, if, but it is a person skilled in the art, 
aforementioned modification and other modification are 
possiblefrom gist and range of this invention Hayaru tl i> 
without thing, in morphological form and details, you 
probably can understand this invention densely. 

Therefore, this invention is not aforementioned correct shape 
condition orsomething which is limited in detail. 

[0112] . ; * 

item below is disclosed as summary, in regard to 
constitutionof this invention. 

[0113] 

It melts inside (1) inactivity liquid, it includes precursor 
compound of at least one whichit is emulsified or floats, or, 
with precursor raw material mixture , precursor compound of 
theaforementioned at least one, Chemical Formula 

[Mathematical Formula 3] 

MR^yA, 

It possesses, with element which is selected from group to 
which M includes Li. Na. K. Rb. Cs. Fr. Be, Mg. Ti. Zr. 
Hf. Sc. Y, La, V. Nb. Ta. Cr. Mo. W. Mn.Re. Fe. 
Ru.Os. Co, Rh. Ir. Ni. Pd. Pt. Cu. Ag. Au. Zn. 
Cd.Hg.B. Al. Ga. In. Tl. Si. Ge. Sn. Pb. As. P. 
Sb and Bi here, R 1 and the R 2 hydrogenation product, alkyl. 
alkenyl. cycloalkenyl. aryl. alkyne. carbonyl. amide, 
imide. hydrazide. phosphorus compound, nitrosyl. 
nitrile (nitryl ), nitrate salt, nitrile (nitrile ), are selected from 
group whichincludes halide. azido. alkoxy. siloxy. silyl 
and these halogenation. sulfonation, or K. conversion 
derivative, thesame or with ligand which differs, A 
phosphine. phosphorous acid salt, With ligand which is 
selected from group which includes the amine, arsine. 
stibine. ether, sulfide, nitrile. iso nitrile. alkene. 
hydrazine, pyridine, nitrogen heterocyclic compound, 
macrocyclic molecule. Schiff base, cycloalkene. 
alcohol, phosphine oxide, alkylidene. nitrite, alkyne 
and water, coordination it is connected or is assembled of the 
option, with atomic valency of xD 1 . x+y=element M, 
precursor raw material mixture 0 which is a zDO 



(2) aforementioned inactivity liquid, aliphatic hydrocarbon. 
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mt*m. tm^-jk x-xji/. 7;u-rth. 

tKJi, **x— 75>s i/7>KJft, •< vv 
7^»*, ^*^7>**» v'Ja->», 
7^*;K 7^*iHBM»» *fcl*^*i&<OS 

<r*"e**» ttrE(i)tE«©flittll**' s Kfc*« 

(3)M Li, Na, K, Rb, Cs, Fr, Be. Mg, Ti, 
Zr, Hf, Sc. Y, La. V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Riu Os, Co, Rh, Ir, Ni, Pd, Pt, 
Cu, Ag, Aiu Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si, Ge, Sn, Pb, As, P, Sb gtfd* Bi "Cfe l J, R 
3&<*IMb*-efty » R 2 A«**flS», 7)\>*)\>. 
7;U^-- ;U, y^Q7^-^; 7'J-^, 7JU 
75K, -T5K : , th'T^K. 'J> 
•|bt$!l, — hPi^K -HJ JKnitryl), -V 
•JXnitrile), /\P<f ^b*, 7i?Kv7^a* 

i/P**>, *>'J;i>, *fci*c*i60)/\py> 
-lb, TJi/Tt-cfc, *fcl±^--f ftRSMfefey !» A 
A<7txX7-f>, E'J>i£*i* 7'J-J^ 75>, 7 
;uv>, ^t*>, x— rJU, fiSHb^, ^MJJl>, 
^V-h'j;UV7iUY>, 7**S>; tK7i?>, tf 

(4)M Li, Na, K, Rb, Cs, Fr, Be, Ti, Zr, Hf, 
V, Nb, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, 
B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, As, Sb ttz 
It Bi T*fcy,R' Ci-Ci 7JU4M/, *fcl* 
C4-C2 i/^P7^^^T*fey,R 2 J^K*^, 

T)\t*r-)\>+ Wa7)\>'r-)\>s 7U 

7;U*>, 75K, tK 

"JXbft, -hPi/A>, a-hUMnitryl)^ 
58^i&, -HJMnitrile), /\Ptf><btU 72? 
K, 7JUa4r*>, »>a**X v'J Jl>, 
(D/NPy^b, /Ui^-lb, Sfcl*$--HbR» 
trefcy,A A<7t-xx^>,S'J>^s7'j- 

JU, 75>, 7A>v>, X^t*>, X— r^, Wfc 
^ttttT, *>^7*»» v<7P7^>, 7JU3 

*x7*:/iHb*. 7^'Jt : >, 
**fcl**tfft*. li»E(i)E«a>WBl»»S 

(5)M A< Li, Na, K, Rb, Cs, Fr, Be, Ti, Zr, Hf, 
V, Nb, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, 
B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, As, Sb 
I* Bi -Cfcy , R 1 & C 2 -C„7JU*aJk C 4 -Ci2*> 



aromatic hydrocarbon, alcohol, ether, aldehyde, 
ketone, acid, phenol, ester, amine, alkyl nitrile, 
halogenated hydrocarbon, K. conversion hydrocarbon, 
thioether, amine, cyanate salt, isocyanate salt, 
thiocyanate, silicone oil, nitro alkyl, alkyl nitrate salt, or 
is these blend, precursor raw material mixture which is 
stated in aforementioned (1) 

(3) M with Li, Na, K, Rb, Cs, Fr, Be, Mg, Ti, Zr, Hf, 
Sc,Y,La,V,Nb,Ta, Cr,Mo, W, Mn,Re, Fe, Ru, 
Os, Co,Rh,Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, 
Cd,Hg,B, Al, Ga, In,Tl,Si,Ge, Sn, Pb,As,P, 
Sb or Bi , R 1 being hydrogenation product ,R hydrogenation 
product, alkyl, alkenyl, cycloalkenyl, aryl, alkyne, 
carbonyl, amide, imide, hydrazide, phosphorus 
compound, nitrosyl, nitrile (nitryl ), nitrate salt, nitrile • 
(nitrile ), halide, azido, alkoxy, siloxy, silyl, or with 
these halogenation, sulfonation, or K. conversion 
derivative , A phosphine, phosphorous acid salt, is aryl, 
amine, arsine, stibine, ether, sulfide, nitrile,* iso 
nitrile, alkene, alkyne, hydrazine, pyridine, nitrogen 
heterocyclic compound, macrocyclic molecule, Schiff 
base, cycloalkene, alcohol, phosphine oxide, 
alkylidene, nitrite orwater, precursor raw material mixture,, 
which is stated in aforementioned (1) 



(4) M with Li, Na, K, Rb, Cs, Fr, Be, Ti, Zr, Hf, V, Nb, 
Ta, Cr,Mo,W, Mn,Re, Fe,Ru,Os, Co,Rh,Ir, 
Ni, Pd, Cu, Ag, Au, Zn, Cd,Hg,B, Al, Ga, 
In,Tl,Si,Ge, Sn, Pb,As, Sb or Bi , R 1 with 
C-C 8 alkyl, or C 4 -C 12 cycloalkyl , R 2 hydrogenation 
product, alkyl, alkenyl, cycloalkenyl, aryl, alkyne, 
carbonyl, amide, imide, hydrazide, phosphorus 
compound, nitrosyl, nitrile (nitryl ), nitrate salt, nitrile 
(nitrile), halide, azido, alkoxy, siloxy, silyl, or 
withthese halogenation, sulfonation, or K. conversion 
derivative , A phosphine, phosphorous acid salt,is aryl, 
amine, arsine, stibine, ether, sulfide, nitrile, iso 
nitrile, alkene, alkyne, hydrazine, pyridine, nitrogen 
heterocyclic compound, macrocyclic molecule, Schiff 
base, cycloalkene, alcohol, phosphine oxide, 
alkylidene, nitrite or water, precursor raw material mixture, 
which is stated in theaforementioned (1 ) 



(5) M with Li, Na, K, Rb, Cs, Fr, Be, Ti, Zr, Hf, V, Nb, 
Ta, Cr,Mo,W, Mn,Re, Fe, Ru, Os, Co,Rh,Ir, 
Ni, Pd, Cu, Ag, Au, Zn, Cd,Hg,B, Al, Ga, 
In.Tl,Si,Ge, Sn, Pb,As, SborBi.Rwith ^ 
C 2 -C 8 alkenyl , C 4 -Ci 2 cycloalkenyl , or C 5 -C 18 aryl , R 
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^Q7;^r;kSfcii c 5 -c, 8 7U-;n?fey. 

R 2 7)\s*)l>s 7)\,>T-)\,, v^P 

7JU^-JU. 7'J-;U. 7JU+>. *;i/7t?" Jl/. 
75h\ -<5h\ tK^vK, "J>ft», -KPvJU. 
-h'J^Knitryl), ffittfi* -MJ ;U(nitrile). MP 
? Kittys 7vh\ 7JU=i*v. vP*v. v'J 
;U. £frl4Cftb<&/\P^>lb. X/MC/fc, * 

7U-;u. 75>, 7;uv>. 
x-^;u. ttfcttu ~hj;u. -<v-MJ;u. 7;u 

;u>r>. 7;u=i-;u. *x?-f >IMb«i. 7;u* 
0>!MBIigitt££tt. 

(6) M # Li, Na. K. Rb. Cs. Fr. Be. Ti. Zr. Hf. 
V. Nb.* Ta^ d\ Mo. W. Mn. Re. Fe. Ru/Os. 
Co, Rh. Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, 
B, Al, Ga, In, Tl, Si. Ge. Sn. Pb. As. Sb 

i± Bi -efey . r 1 A<*;utf-;uT*fey . r 2 a<tK^ 
<b«a, 7)is*)y . 7;i/^r-;u. ->£n7?ju$-- 

;k 7U-)k7^+>, *;u^;u % 75K. * 
5h\ tK^vK, UXb*. ~hP v;u. -Hj;u 

(nitryl), -hU ;i/(nitrile). /\P^r>1b 

7vh\ 7;m*v. vP*v. vu;u. £fc 
ttz*ib(0/\py><b. x;u^b. ^fdiy-r 

7'J-JU. 75>. 7;Uv>. 7^lf>. x-f" 

;u. ttlbtt. -Mj;u. -<y- h'j;u, 7;u>r>, 

7;u=3-;u. *X7-r>tt<btt. rn^'Jx 

«rE(i)E«©fla 

(7) M # Li. Na. K. Rb. Cs. Fr. Be. Ti. Zr. Hf. 
V. Nb. Ta. Cr. Mo. W. Mn. Re. Fe. Ru. Os. 
Co. Rh. Ir. Ni. Pd. Cu. Ag. Au. Zn. Cd. Hg. 
B. Al. Ga. In. Tl. Si. Ge, Sn. Pb. As. Sb £tz 
14 Bi Tffcy.R 1 A<7;un*5/*fcl4S/P*i/-C 

fey. r 2 tfrtlHbtt. 7;Mf-;u. 7;i/^-;u. > 
?P7;u^-;u. 7U-;u. 7;u*>. 

75K, -f 5h\ tK^vK. UMbfck -hPv 
;U % - h'J;U(nitryl). 58^J£. — h'J ;U(nitrile). 
/\py>fti, 7vK. 7;u=i*v. vP*v. > 

y;u. *yci4wtib0)/\py>^b. 7ju*>ib. 
*fci*w<bRan*-e*y,A ^x^^.s 

'J>Btt. 7U-;u. 75>. 7JUv>. x^-tf 

x-t^u. ttibttu ~mj;u. -fv-hu 
7;u^>. 7;u+>. tK^v>. t°y v>. mm 
tt*asa<b^*. ^utttt*. v^ns. v 

^□7;u^r>. 7;un-;u. *x?-r:/Kflsto. 



hydrogenation product, alkyl. alkenyl. cycloalkenyl. 
aryl, alkyne. carbonyl. amide, imide. hydrazide. 
phosphorus compound, nitrosyl. nitrile (nitryl ), nitrate 
salt, nitrile (nitrile ), halide. azido. alkoxy. siloxy. 
silyl. or withthese halogenation. sulfonation. or K. 
conversion derivative , A phosphine. phosphorous acid 
salt,isaryl. amine, arsine. stibine. ether, sulfide, 
nitrile. iso nitrile. alkene. alkyne. hydrazine, 
pyridine, nitrogen heterocyclic compound, macrocyclic 
molecule. Schiffbase. cycloalkene. alcohol, phosphine 
oxide, alkylidene. nitrite or water, precursor raw material 
mixture o which is stated in theaforementioned (1) 



(6) M with Li. Na. K. Rb. Cs. Fr. Be, Ti. Zr. Hf. V. Nb. ^ 
Ta" 'Cr.Mo.W. Mn. Re.' Fe. Ru. ? Os. Co. Rh. ir. % 
Ni. Pd. Cu. Ag. Au. Zn. Cd.Hg.B. Al. Ga. 
In.Tl. Si.Ge. Sn. Pb.As. Sb or Bi , R 1 being 
carbonyl ,R 2 hydrogenation product, alkyl, alkenyl, 
cycloalkenyl. aryl. alkyne. parbojiyl. r ,amide. imide. . t . 
hydrazide. phosphorus compound, nitrosyl. nitrile 
(nitryl ), nitrate salt, nitrile (nitrile ), halide. azido. 
alkoxy. siloxy. silyl. or with these halogenation. 
sulfonation. or K. conversion derivative , A phosphine. 
phosphorous acid salt, is aryl. amine, arsine. stibine. 
ether, sulfide, nitrile. iso nitrile. alkene. alkyne, 
hydrazine, pyridine, nitrogen heterocyclic compound, 
macrocyclic molecule, Schiffbase, cycloalkene, 
alcohol, phosphine oxide, alkylidene, nitrite orwater, 
precursor raw material mixture c which is stated in 
aforementioned (1) 



(7) M with Li, Na, K, Rb, Cs, Fr, Be, Ti, Zr, Hf, V, Nb, 
Ta, Cr, Mo,W, Mn, Re, Fe,Ru,Os, Co, Rh, Ir. 
Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, 
In, Tl. Si.Ge. Sn. Pb.As. Sb or Bi , R 1 with alkoxy or 
siloxy , R 2 hydrogenation product, alkyl. alkenyl. 
cycloalkenyl. aryl. alkyne. carbonyl. amide, imide. 
hydrazide. phosphorus compound, nitrosyl. nitrile 
(nitryl ), nitrate salt, nitrile (nitrile ), halide. azido. 
alkoxy. siloxy. silyl. or withthese halogenation. 
sulfonation, or K. conversion derivative , A phosphine, 
phosphorous acid salt,is aryl, amine, arsine. stibine. 
ether, sulfide, nitrile. iso nitrile. alkene. alkyne. 
hydrazine, pyridine, nitrogen heterocyclic compound, 
macrocyclic molecule. Schiffbase. cycloalkene, 
alcohol, phosphine oxide, alkylidene. nitrite or water, 
precursor raw material mixture 0 which is stated in 
theaforementioned (1) 
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(i)E«©«ieiR»»**« 
(8)M Li, Na, K, Rb, Cs, Fr, Be, Ti, Zr, Hf, 
V, Nb, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, 
B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, As, Sb_ 
liBi-Cfcy; R 1 *73KWJ , R 2 ifi**^ 

nh'JJKnitrile), /xn^fcfc.TV 

,u N 7^». ^t*>, i— r;u, jHt 
7 4*i -hy;u,^v-hy^.7^>.v7^> 1 . 



_(9)iiKia»ti&**^ k **? , 

" [ft£4] 

MR 1 x(PR 2 3 ) y A z 

££U CZ-C- M Ti, Zr, Hf, V, Nb, Ta, Cr, 
Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, Ir, Nn 
Pd, Pt, Cu, Ag tfcl* Au TfW.R 1 *^ 

7ij-;u,7^>,*^—" / ^ 7:sh ' 
-T3h\ tK7vK, 'JSMtftu -hPv*, -HJ^ 
(nitryl), «fttt, ^Hj;Knimle), /% P^ft 

fey, a a***^**^*** 7 ^"^ 7 . 

5>, 7^», I-^U, . - 

i*7ttft. v^n7J^,7;^-^ 

^^^^IBi4^fey,x|l,y|0 
0T'fey,x+y=7C^M(D)l : F-fiffiX*fc*, BUaB(l) 

E«0)«FBI»t*a**. 
(10)M 3b< Li, Na, K, Rb, Cs, Fr, Be, Mg, Sc, 
Y, La, Ce, Pr, Nd, Sin, Eu, Gd, Tb, Dy, Ho, 
Er, Tm, Yb, Lu, Th, Pa, U, Ti, Zr, Hf, V, 
Nb, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, Co, 
Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, 
B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, As, , Sb *Tz 

i* Bi T?fey,R' immx&L* 
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(8) M with Li, Na, K, Rb, Cs, Fr, Be, Tu Zr, Hf, V Nb, 
Ta, Cr,Mo,W, Mn,Re, Fe,Ru,Os, Co,Rh,Ir, 
Ni, Pd, Cu, Ag, Au, Zn, Cd,Hg,B Al, Ga 
In,TLSi,Ge, Sn, Pb,As, Sb or Bi , R being amide ,R 
hydrogenation product, alkyl, alkenyl, cycloalkenyl, 
aryl, alkyne, carbonyl, amide, imide, hydrazide 
phosphorus compound, nitrosyl, nitrile (nitryl), nitrate 
salt, nitrile (nitrile ),halide, azido, alkoxy, siloxy, 
silyl, or with these halogenation, sulfonation, orK.. 
conversion derivative , A phosphine, phosphorous acid salt, 
is aryl, amine, arsine, stibine, ether, sulfide, nitrile, 
iso nitrile, alkene, alkyne, hydrazine, pyridine, 
nitrogen heterocyclic compound, macrocyclic molecule, 
Schiffbase, cycloalkene, alcohol, phosphine oxide, 
alkylidene, nitrite orwater, precursor raw material mixture, 
which is stated in aforementioned (1) : 



(9) aforementioned precursof .compound Chemical Formula,, 
[Mathematical Formula 4] 
MR' x (PR 2 3 ) <sub>yA 2 

It possesses, here M with Ti, Zr, Hf, V, Nb, Ta Cr Mo, 
W, Mn,Re, Fe,Ru,Os, Co,Rh,Ir, Ni, Pd, Pt, 
Cu Ag or Au , R 1 and R 2 hydrogenation product, alkyl, 
alkenyl, cycloalkenyl, aryl, alkyne, carbonyl, amide, 
imide, hydrazide, phosphorus compound, nitrosyl, 
nitrile (nitryl ), nitrate salt, nitrile (nitrile ), with ligand 
which isselected from group which includes hahde, azido, 
alkoxy, siloxy, silyl and these halogenation, sulfonation 
or K conversion derivative, A phosphine, phosphorous acid 
salt are selectedfrom group which includes aryl, amine, 
arsine, stibine, ether, sulfide, nitrile, iso nitrile, 
alkene, alkyne, hydrazine, pyridine, nitrogen 
heterocyclic compound, macrocyclic molecule, Scniti 
base, cycloalkene, alcohol, phosphine oxide, 
alkylidene, nitrite and water, coordinate bond of option with 
ligand which is done, With xDKyDO, and zDO , it is a 
atomic valency of x+y=element M, precursor raw material 
mixture, which is stated in aforementioned (1 ) 



(10) M with Li, Na, K, Rb, Cs, Fr, Be, Mg, Sc, Y, La, 
Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy , Ho, Er Tm, Yb Lu, 
Th, Pa,U,Ti,Zr,Hf,V,Nb,Ta, Cr,Mo,W, Mn, 
Re Fe,Ru,Os, Co,Rh,Ir, Ni, Pd Pt , Cu Ag, 
Au, Zn, Cd,Hg,B, Al, Ga, In,Tl Si Ge, Sn 
Pb, As, Sb or Bi , R' being nitrate salt ,R 2 hydrogenation 
product, alkyl, alkenyl, cycloalkenyl, aryl, alkyne. 
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1fe. 7)\,*)\,* 711+=.)],* v^07J^-Jk 
7'J-;u, 7;Mr>, 75h\ <<5h\ 

tK^vh*, U^fcft. -hPv;u, ^h'J-iu 
(nitryl), -h'J ^(nitrile), /\P<tr>lb 

7vh\ 7M>=I*V, VP+V, v'JM/, 

7'J-;U, 75>, 7JUv>, X^t*!/, I— r 

;u, ttiblfe. -h'j;u. 'Tv-K'j;u, 7;i^>, 

\t%®. xmvitt** *sv-?mk. v^P7;^ 

>, 7;i/3-;u. t^^mtm. 7^*'Jt 

(11) M A* Li,Na, K, Rb, Cs, Fr, Be,; Mg, Sc, 
Y, La, Ce, Pr, Nd, Sm, Eiu Gd, Tb, Dy, Ho, 
Er, Tm, Yb, Lu, Th, Pa, U, Ti, Zr, Hf, V, 
Nb, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, Co, 
Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, 
B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, As, Sb $.tz 
I* Bi T'fcy, R. 1 tf'\a?^it®T*$MsR 2 tfJk 
Bit®* TVMrJU, 7VI^-Jl>, i'^PTJ^- 

;k 7'j-;i/, 7;^>, ^;utH-;u, 75K, «< 
5K, fcK^K, yMb*» -hP->;u, -h'J;u 

(nitryl), 58&&, = h'J ^(nitrile), /\af>it 
«S, 7S>h\ 7;ua**>, i/P4->, v'J^U, *fc 
licHbro/NP^b, 7jU7tc/<b, SfcttW 

7'J-JU, 75>, 7JU*», X^t*>, X-f" 

7;U^r>, th*7^>, tf'JS?>, 8*tt*3f3 
ft**, ^UtttfT, *>^P7;uy 

>, 7;m-;u, *x?<(>mt®is 7^'J-r 
>, 3EWll**fci**-efe*» miB(i)|gtta>«r 

(12) M A< Li, Na, K, Rb, Cs, Fr, Be, Mg, Sc, 
Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, 
Er, Tm, Yb, Lu, Th, Pa, U, Ti, Zr, Hf, V, 
Nb, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, Co, 
Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, 
B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, As, Sb £tz 
li Bi T-fey,R' A<v'J;UT*fcy,R 2 tfixmt 

*, 7;u+;u, 7;u^-;u, v^P7;u^-;u, 
7'J-Jk 7;u+>, iiJlTfs-jV^ 75 K, -fSK, 
tK^vK, 'Ji/ft«s, - hPv;u, ^h'j;u 

(nitryl), 58^Jg, ^HJ Mnitrile), MP^-fb 
*, 7vK, 7 vP+v. v'J;u, *fc 

licftbCD/xp^Xb, x;u*>-(b, 

7>)-)\>. 75>, 7^v>, X^tf>, x-f- 

7;u*>, th*7v>, t°Uv>, MttMa 
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carbonyl* amide* imide* hydrazide* phosphorus 
compound* nitrosyl* nitrile (nitryl ), nitrate salt* nitrile 
(nitrile ), halide* azido* alkoxy* siloxy* silyl* or with 
these halogenation* sulfonation* or K. conversion 
derivative , A phosphine* phosphorous acid salt, is aryU 
amine* arsine* stibine* ether* sulfide* nitrile* iso 
nitrile* alkene* alkyne* hydrazine* pyridine* nitrogen 
heterocyclic compound* macrocyclic molecule* Schiff 
base* cycloalkene* alcohol* phosphirie oxide* 
alkylidene* nitrite orwater, precursor raw material mixture© 
which is stated in aforementioned (1) 



(1 1) M with" Li* Na* K* Rb* Cs* Fr* Be* Mg* Sc* Y* La* 
Ce* Pr* Nd* Sm* Eu* Gd* Tb* Dy* H6* Er* - Tm* Yb* Lu* 
th* Pa* U* Ti* Zr* Hf* V**Nb* Ta* Cr* Mo* W* Mn* 
Re* Fe*Ru*Os* Co* Rh* Ir* Ni*-Pd* Pt* Cu* Ag* 
Au* Zn* Cd*Hg*B* Al* Ga* In* Tl* Si* Ge* Sn* 
Pb* As* Sb or Bi , R 1 being halide ,R 2 hydrogenation 
product* alk^i*,.alkenyl* cycloalkenyl*;, aryl* alkyne* 
carbonyl* amide* imide* hydrazide* phosphorus 
compound* nitrosyl* nitrile (nitryl ), nitrate salt* nitrile 
(nitrile ), halide* azido* alkoxy* siloxy* silyl* or with 
these halogenation* sulfonation* or K. conversion 
derivative , A phosphine* phosphorous acid salt, is aryl* 
amine* arsine* stibine* ether* sulfide* nitrile* iso 
nitrile* alkene* alkyne* hydrazine* pyridine* nitrogen 
heterocyclic compound* macrocyclic molecule* SchifF 
base* cycloalkene* alcohol* phosphine oxide* 
alkylidene* nitrite orwater, precursor raw material mixture 0 
which is stated in aforementioned (1) 



(12) M with Li* Na* K* Rb* Cs* Fr* Be* Mg* Sc* Y* La* 
Ce* Pr* Nd* Sm* Eu* Gd* Tb* Dy* Ho* Er* Tm* Yb* Lu* 
Th* Pa*U*Ti*Zr*Hf* V* Nb* Ta* Cr*Mo*W* Mn* 
Re* Fe*Ru*Os* Co* Rh* Ir* Ni* Pd* Pt* Cu* Ag* 
Au* Zn* Cd*Hg*B* Al* Ga* In*Tl*Si*Ge* Sn* 
Pb* As* Sb or Bi , R 1 being silyl ,R 2 hydrogenation product* 
alkyl* alkenyl* cycloalkenyl* aryl* alkyne* carbonyl* 
amide* imide* hydrazide* phosphorus compound* 
nitrosyl* nitrile (nitryl ), nitrate salt* nitrile (nitrile ), 
halide* azido* alkoxy* siloxy* silyl* or with these 
halogenation* sulfonation* or K. conversion derivative , A 
phosphine* phosphorous acid salt, is aryl* amine* arsine* 
stibine* ether* sulfide* nitrile* iso nitrile* alkene* 
alkyne* hydrazine* pyridine* nitrogen heterocyclic 
compound* macrocyclic molecule* Schiff base* 
cycloalkene* alcohol* phosphine oxide* alkylidene* 
nitrite orwater, precursor raw material mixture Q which is 
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itSM. */$o7JU* 
(13)M *< Pt "Cfty s fWBfc****C>*n'<>* 

x\ r 1 at; r 2 tf*mitm. w>*n>* t^*t- 

-(.py/K -h'JMnitryl), — H'J ^ 

(nitrile). MP^MbtL 7vb\ 7;U=1**>. V 

A*Xt, *fcl**'HbBialH*"efcy , A 
Z><y. 3E'J>»*. 7'J-JU. 75>; 7^»> 
7.^e>. i-t^, BMb«S,--HJM/;.-fV-h 
•JJI/, 7^>, 7;Mr>. th*7V>. tf'Jv>> 

g*«*»a<b**» *>^-* 

ffiE(l)E«0ttrEBS**iS**« 
(i4)«[E*Stt*tfWE'>ft<*:* l ofl)«FB 

' ' <t*to*y**^as"e*fc-r*, tfFE(i)E« 

(2)iB®(DBijHIS HSpi. 
(ld)WE^Stt*3&«e«^»^Stt*© 30% 

bit a>Sin*l££fc* f»E(i)E«fl)«rK«» 

(17) t»E*»«i^a»®tmMtt*» 

ain«>ttB7#*Ke**fr» sim***?* 

S'J>Ktt, 7'J-JK 75>. 7-iUv>. * 
^t*>> x— rJU* ttlbtt* -HJJK 'fV-h'J 

TtKa^^, i/^;w^uA75h% 

v?P7Mr>> 7;i/3-;u, * 

fr&»R**i*«!ia>Ettfl:**T?fc*» 
(16)E«a>WW!*rS*fc. 

(18) «UE^ioaij3b<y^/-^. x$y-;K -fV7 
p/ V-JI/. **'<>*/-^» MJ^^7£ 

*?y^;n^^75>, S/X**WU73 
HJX^U75>. v^JU75>, 5?X*JU 
7S>, e^Hjy^^'J^TS>» 7>=E-7> 
x^b>i>75X ?Ptfb>S>7S>, HJ 
X*JH*W/5?75>. HJ7x-;U*X7-f>s 
h'jx^^X7-f>, Mjy*;U**7<0. 7'J 

-tf> % h)UX> % v£P^*+rvX>, 
^vx>, *>>7P^WJx>, v^ntf^Th 
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stated in aforementioned (1) 



1 2 

(1 3) M being Pt , under condition that, R and the R 
hydrogenation product, alkyl, alkenyl, cycloalkenyl, 
aryl, alkyne, carbonyl, amide, imide, hydrazide, 
phosphorus compound. nitrosyl, nitrile (nitryl ), nitrate 
salt, nitrile (nitrile ), halide, azido, alkoxy, siloxy, 
silyl, or with these halogenation, sulfonation, or the K. 
conversion derivative , A phosphine, phosphorous acid salt, 
are aryl, amine, arsine, stibine, ether, sulfide, 
nitrile. iso nitrile. alkene. alkyne. hydrazine, 
pyridine, nitrogen heterocyclic compound, macrocyclic 
molecule, Schiffbase, cycloalkene, alcohol, phosphine 
oxide, alkylidene, nitrite or thewater, aforementioned 
compound is not (cyclopentadienyl ) Pt (alkyl ) <sub>3, the 
precursor raw material mixture 0 which is stated in 
aforementioned (1) 

precursor raw material mixture 0 which (14) aforementioned 
inactivity liquid evaporates with high temperature in 
comparison with precursor compound of aforementioned at 
least one, statesin aforementioned (1) 

(15) aforementioned inactivity liquid is Cs-^alkane, precursor 
raw material mixture 0 which is stated inaforementioned (2) 

(16) aforementioned inactivity liquid being volume, precursor 
raw material mixture 0 which includes additive of 30% or 
less of said inactivity liquid, states in aforementioned (1) 

(17) aforementioned additive is additional precursor ligand, 
or additional precursor adduct, or phosphine, phosphorous 
acid salt, is other coordination compound which is selected 
from group which includes aryl, amine, arsine, stibine, 
ether, sulfide, nitrile, iso nitrile, alkene, pyridine, 
heterocyclic compound, tetrahydrofuran, 
dimethylformamide, macrocyclic molecule, Schiffbase, 
cycloalkene, alcohol, phosphine oxide, and alkyne, 
precursor raw material mixture 0 which isstated in 
aforementioned (16) 

precursor raw material mixture 0 where (18) aforementioned 
additive methanol, ethanol, isopropanol, neopentanol, 
trimethyl amine and the dimethyl ethylamine, diethyl 
methylamine, triethylamine, dimethyl amine, is selected 
fromdiethylamine, screw trimethylsilyl amine, ammonia, 
ethylenediamine, propylene diamine, trimethyl ethyl 
ethylenediamine, triphenyi phosphine, triethyl phosphine, 
trimethyl phosphine, allyl, cyclopentadien, benzene, 
ethyl benzene, toluene, cyclohexadiene, cyclooctadiene, 
cycloheptatriene, cyclooctatetraene, mesitylene, 
tetrahydrofuran, dimethylformamide, dimethyl sulfoxide. 
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^x>, xh7th*P77>, vWU 

;u. mm. x^u^4rti->^. x$> % e 

fiirE(l6)E«©lftffilS#r££1& 0 

(19) »E^JSHt*3ft«, 18Ktti»Mb**. 
UHb**L 7JUa-;u. x-^;u N 7;Uxth\ 
^h>. IS, 7i/-;u. XXxJK 75>. 7JU* 
ju-KU;u, /\ny>fl:«Hb**, *-Mb»Hb 

TkJi. f^x— tJU. 75>. $/7>lMI* -TVS/ 
7>Hig. ^>7>»^, «>'Ja->a, -hn 
7;u*;u. 7>u*;u«il*. fttf =*l&©»* 
*A*S>»R**l* 2 OJ3Lt©«tJj«*i, « 
'■ei»E^Stt««> 30%JSlT©»ftI*i:A>6J« 

y. irerofHtf£Ai©iMEEtt?. 

S'J>H*» 7'J-JU. 75>. 7 JUS'S/. X^t* 

>. x-x;u. ttitfe. ^hiuu. -fv^h'jju, 

P77>,S*WU*;UA73h\. 
?7*t», v^P7JU>r>, 7JUa— JU. 

tR*4is«i©E(Hb^*-c**. ne(i)E« 

(20) WESiPSiJ*<>^/-ju, x^y-ju % -rv^ 
p/O-jUs **/<>*y— mj**ju75 

>. v^7JUX^;U75>. yIf;Wf^7? 

h'Jx*;U75>. $/^U75>. £x?jb 
75>, t*XhU>T;Ui/'j;i,75>s 7>*-7. 
X^U>i/75>. ^Pt°L/>v75>, K'jy^JU 
x^UX^b>v75>. W?3.—i\>ib704*>. 

hux^;^x7-r>, hU^u^x^:/. 7U 
;u. i/<7P^>^vx>, K>4f> % x^;b^> 

$S>x> s *>^7P^^h'Jx> N */ta*M7-i> 
7i>, >s-5 L u>.-rh7th*P7 ; 7>, e?wu 
*;uA75h\ SM^UX;Ut|**S'K, JtiWtf?- 
;u. ftg|, x^;u/s*-y->&, x$> % tf 

us». at; pf 3 **t?^ju-^&aw*n 
mE(i9)Ett©tirBii^s««B. 

comrE^sttatf c 5 -c 12 7;ua>fre>j*y, 

SI-CBTSitafl) 30%lUT©&JjQ3lJ£# 
lltrEi5»*Wiato©llMBEtt*. 

>. a'j>»tt, 7M-;u. 75>, 7;u$/>. x 

^tfl/. X-xJU. tttbft. -HJJU. -fV-h'J 

;u. 7;u>r>. tfu v>. ttXJl£4bfttt, fh 

7th*P77>, S5WU*JUA7Sh\ 

S"y7ffiS, v^p7ju^>. 7;up-;u, * 

35^a«*ti*ffil©E(4<b^«B-Cft*, IfflE(l) 



butyl acetate v acetic acid , ethyl hexanoic acid, methane, 
ethane, pyridine , and group which includes PF 3 states in 
aforementioned (16) 



(19) aforementioned inactivity liquid, aliphatic hydrocarbon, 
aromatic hydrocarbon, alcohol, ether, aldehyde, 
ketone, acid, phenol, ester, amine, alkyl nitrile. 
halogenated hydrocarbon. K. conversion hydrocarbon, 
thioether. amine, cyanatesalt. isocyanate salt, 
thiocyanate. silicone oil, consistsof additive of 30% or less 
of aforementioned inactivity liquid with constituent and 
volume of 2 or more which are selected from nitro alkyl. 
alkyl nitrate salt, and these blend, aforementioned additive is 
additional precursor ligand. or theadditional precursor 
adduct or, or phosphine. phosphorous acid salt, It is an other ' 
coordination compound which is selected from group which 
includes aryl. amine, arsine* stibine. ether, sulfide, 
nitrile. iso nitrile. alkene. pyridine, heterocyclic 
compound, tetrahydrofuran. dimethylformamide. 
macrocyclic molecule. Schiffbase. cycloalkene. . 
•alcohol, phosphine oxide, and alkyrie, precursor raw 
material mixture 0 which is stated in theaforementioned ( 1 ) 

precursor raw material mixture where (20) aforementioned 
additive methanol, ethanol. isopropanol. neopentanol. 
trimethyl amine and the dimethyl ethylamine. diethyl 
methylamine. triethylamine. dimethyl amine, is selected 
from diethylamine. screw trimethylsilyl amine, ammonia, 
ethylenediamine. propylene diamine, trimethyl ethyl 
ethylenediamine. triphenyl phosphine. triethyl phosphine. 
trimethyl phosphine. allyl. cyclopentadien. benzene, 
ethyl benzene, toluene, cyclohexadiene. cyclooctadiene. 
cycloheptatriene. cyclooctatetraene. mesitylene. 
tetrahydrofuran. dimethylformamide. dimethyl sulfoxide, 
butyl acetate, acetic acid, ethyl hexanoic acid, methane, 
ethane, pyridine. , and group which includes PF 3 states in 
aforementioned (19) 



(21) aforementioned inactivity liquid consists of 
C 5 -C| 2 alkane, it includes the additive of 30% or less of said 
inactivity liquid with volume, aforementioned additive is 
additional precursor ligand. or additional precursor adduct, 
or phosphine. phosphorous acid salt, is other coordination 
compound which is selected from group whichincludes aryl. 
amine, arsine. stibine. ether, sulfide, nitrile. iso 
nitrile. alkene. pyridine, heterocyclic compound, 
tetrahydrofuran. dimethylformamide. macrocyclic 
molecule. Schiffbase. cycloalkene. alcohol, phosphine 
oxide, and alkyne, precursor raw material mixture c which 
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>, S?wux^75>, i?x^u>^75 
Hjx*;u7S>. S?*^ JU75>. i>xjf ;u 

75>. t'Xh'J/f- ;U*>yjU75>»T>^-7v 
I^U>i?75>, ?QtV>v75>. h'W* 
X^;i/X^l/>v75>. HJ^x-Jl'**?'^ 
HJx7-;i/**7-f>. hU>^;i/7t-xX7^>. 7'J 

-tf> HUX>. ^P^vl>.^ D ^ 

7l> % >i>*U>. xh7fcKQ77>. 
*;UA75h\ *?WW*;U**VK. 

^. ? .BljiB(2i)lBK©fIIEIl^.?S=.^c ,-- 
(23)tfrE'>&<i:* 1 orotilKfl;**^* 

In, As Sb 7mitfy; 

Me 2 AlH(NEtMe2); - " ' 

% 3 ^Ji/7;u*»; 

(Me 3 N)AlH 3 ; 

(EtMe 2 N)AlH 3 ; 

(Et 3 N)AlH 3 ; 

CpWH 2 ; 

Cp 2 MoH 2 ; 

HJWU-. h'JX^U-, MMV^U-* h'J n 

?Dtf;L>-. h'J-fv^atf^-s h'J n h'J 
*fciix^;uv wu-b. ai. 

Ga, In. As Sb; 

^fh^^JU-s rh^X^U-. xh?7xx;i,- f 
fd*Th7 n ^U-Si. Ti. Zr. Hf. Ge. Sn 
l*Pb; 

Al. Ga. In. As Sfcl* Sb ttftfc* ? 

yft*, JUbfc* aOtt. Cp. 75h\ v^fJU 
75K*fcl*7S?K; 

yTJU-B, AU Ga. In, As Sb h'J *?JU7 

*>x*;i^JU7S>. s»*)ux*JU7S 

>,*fcl*h'JX^;U7S>; 
VP^;i/-£td*vX^t,-Zn. Cd Hg; 
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is stated in theaforementioned (1) 

precursor raw material mixture 0 where (22) aforementioned 
additive methanol, ethanol, isopropanol. neopentanol. 
trimethyl amine and the dimethyl ethylamine. diethyl 
methylamine, triethylamine. dimethyl amine, is selected 
fromdiemylamine. screw trimethylsilyl amine, ammonia, 
ethylenediamine. propylene diamine, trimethyl ethyl 
ethylenediamine. triphenyl phosphine. triethyl phosphine. 
trimethyl phosphine. allyl. cyclopentadien. benzene, 
ethyl benzene, toluene, cyclohexadiene. cyclooctadiene. 
cycloheptatriene. cyclooctatetraene. mesitylene. 
tetrahydrofuran. dimethylformamide. dimethyl sulfoxide, 
butyl acetate, acetic acid, ethyl hexanoic acid, methane, 
ethane, pyridine. , and group which includes PF 3 states in - . 
aforementioned (21) 



precursor compound of (23) aforementioned at least one, 
dimethyl-, diethyl-, ordiisobutyl-B. Al. Ga. In. As or 
Sb hydrogenation product; 

Me 2 AlH(NEtMe 2 ); 

t-butyl arsine; 

(Me 3 N ) Al H 3 ; 

(EtMe 2 N) A1H 3 ; 

(Et 3 N ) Al H 3 ; 

CpWH 2 ; 

Cp 2 MoH 2 ; 

trimethyl-, triethyl-. triisobutyl-. trinpropyl-. tri 
isopropyl-. trinbutyl-. tri neopentyl-. or ethyl 
dimethyl-B. Al. Ga. In. As or Sb; 

tetramethyl-. tetraethyl-. tetra phenyl -, or tetra 
nbutyl-Si. Ti. Zr. Hf. Ge. SnorPb; 



dimethyl-, diethyl-. ordiisobutyl-B. Al. Ga. In. As or 
Sb hydrogenation product, chloride, fluoride, bromide, 
iodide. Cp. amide, dimethylamido or azido; 

triethyl-. triisobutyl-. trinpropyl-. tri isopropyl-. tri 
nbutyl-. or ethyl dimethyl-B. Al. Ga. In. As or Sb 
trimethyl amine, diethyl methylamine. dimethyl 
ethylamine. or triethylamine; 

dimethyl- or diethyl-Zn. CdorHg; 
(neopentyl ) <sub>4Cr; 
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Et 3 Pb(^^>h^rV); 
Cp 2 Me 2 Zr; 
(MeNC) 2 PtMe 2 ; 
CpIr(C 2 H 4 ) 2 ; 

fcfX Cp-Co, Mo. Fe, Mm Ni, Ru, V. Os, Mg 

Cr; 

tf*'<>-tr>-Co, Mo £tzl* Cr; 
MJ^x-^Bi, Sb As; 

MM Cp-Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, 
Tb,Dy,Ho,Er,Tm, Yb £fcl* Lu; * : v . 

T h7 Cp-Th, Pa, U, Np, Pu £fd* Am MM7 
WU-fUv^A; 

CpCr(CO) 2 ; 

Cp 2 ZrMe 2 ; 

CpCuPEt 3 ; 

CPIn; 

CpIr(v^7P*£$i;x>); 

CpPd(TU^); 

CpGaMe 2 ; 

CpGaEt 2 ; 

(v>7P/s^Hti/X>)FeC0 3 ; 

(v^P^^xh^X>)FeC03; 

x^;u^xa-tr> ; 

CpMn(CO) 3 ; 

(v^P^^hUX>)Mo(CO) 3 ; 

TICp; 

Cp 2 WH 2 ; 

(yv^l^>)W(CO) 3 ; 

CpRe(CO) 3 ; 

CpRh(CO) 2 ; 

Ir(T'J;U) 3 ; 

Pt(7U;U) 2 ; 

CpIr(v^P^<7^^i?^->); 
[Ir(OMe)(v^P^^^v^>)] 2 ; 



Et 3 Pb (neopentoxy ); 
Cp 2 Me 2 Zr; 

(MeNC ) <sub>2Pt Me 2 ; 
Cpl r (C 2 H 4 ) <sub>2; 

screw Cp- Co. Mo, Fe, Mn, Ni, Ru, V, Os, MgorCr; 

screw ethyl benzene; 
screw benzene-Co, Mo or Cr; 
triphenyl-Bi, Sb or As; 
tri vinyl boron; 

tris Cp- Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, f b, Dy, Ho, 
Er. Tm, YborLu; ^ 

tetra Cp-Th, Pa, U, Np, Pu or Amtris allyl iridium; 

CpCr (CO ) <sub>2; 
Cp 2 ZrMe 2 ; ' ; ' \ 
CpCu PEt 3 ; 
CP In; 

Cpl r (cyclooctadiene ); 
CpPd (allyl ); 
CpGa Me 2 ; 
CpGa Et 2 ; 

(cyclohexadiene ) Fe C0 3 ; 

(cyclooctatetraene ) Fe C0 3 ; 

ethyl ferrocene; 

CpMn (CO)<sub>3; 

(cycloheptatriene ) Mo (CO ) <sub>3; 

TICp; 

Cp 2 WH 2 ; 

(mesitylene ) W (CO ) <sub>3; 

CpRe (CO ) <sub>3; 

CpRh (CO ) <sub>2; 

Ir (allyl ) <sub>3; 

Pt (allyl ) <sub>2; 

Cpl r (cyclo octa screw on); 

[Ir (OMe ) (cyclo octa screw on)] <sub>2; 
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Ru 3 C0 12 ; 
Fe(CO) 5 ; 
Co 2 (CO) 8 ; 

Ru(CO) 3 (k3-v?P^*+rvX>); 

Os 3 C0 12 ; 
Cr(CO) 6 ; 
CpCo(CO) 2 ; 
Mn^CO)^; 
CpMn(CO) 3 ; : 
C>^7P ^Zf$ h 0 X>)Mo(CO jj; 

. Mo(CO)«;. . ,.<->• 

Ni(CO) 4 ; 
Re 2 (CO) 10 ; 

CpRe(CO) 3 ; . r/ ... 
CpRh(CO) 2 ; 
Ru 3 (CO) 12 ; 
W(CO) 6 ; 
C P V(CO) 4 ; 
CF 3 Co(CO) 4 ; 

Pt(CO) 2 (v£ P v*>); 

Ir(CO) 2 0>^O:fr£$*^*>); 

(CO) 4 Fe[P(OCH 3 ) 3 ]; 

(CO) 4 Fe[N(CH 3 ) 3 ]; 

CoNO(CO) 3 ; 

? h * , OCH(CF 3 ) 2 , OCMe 2 (CF 3 ) , 
OCMe(CF 3 ) 2 , OSi(CH 3 ) 3 , OC(CH 3 ) 3 » 
OC(SiMe 3 ) 3 s &tz\t OC(CF 3 ) 3 Lu Na* K, Rb, 
CSs Fr, Cus Ag, Au» Hg Tl; 

^V^h + v,f h7 OCH(CF 3 ) 2 « fh7 
OCMe 2 (CF 3 ) , f h7 OCMe(CF 3 ) 2 » T h 7 
OC(CH 3 ) 3 . ^rr-7 OC(SiMe 3 ) 3 , Th? OC(CF 3 ) 3 
ftfdix OSi(CH 3 ) 3 Su Ge, Sn, Pb> Ti, Zr £ 
f.l* Hf; 

VOer7?P7K*v) 3 , h'J^P^'>. HJ8 
2 ?Mr*X h'J n ?Mr*X MJ-fV?Mr*>, MJ 
*h*v. h'JXh*«X HJ OCH(CF 3 ) 2 , h'J 



Ru (cyclo octa screw on) (allyl ) <sub>2; 

Ru 3 CO I2 ; 

Fe (CO ) <sub>5; 

Co 2 (CO ) <sub>8; 

Ru (CO ) <sub>3 (1 and 3 -cyclohexadiene ); 

Os 3 C0 12 ; 

Cr (CO ) <sub>6; 

CpCo (CO ) <sub>2; 

Mn 2 (CO)<sub>10; 

CpMn (CO ) <sub>3; 

(cycloheptatriene ) Mo (CO ) <sub>3;. 

Mo (CO ) <sub>6; ' • • . . • 

Ni (CO ) <sub>4; 

Re 2 (CO)<sub>10; 

CpRe(CO)<sub>3; 

CpRh (CO ) <sub>2; 

Ru 3 (CO)<sub>12; 

W (CO ) <sub>6; 

CpV (CO ) <sub>4; 

CF 3 Co (CO ) <sub>4; 

Pt (CO ) <sub>2 (cyclo octa screw on); 

Ir (CO ) <sub>2 (cyclo octa screw on); 

(CO ) <sub>4Fe [P (OCH 3 ) <sub>3 ]; 

(CO ) <sub>4Fe [N (CH 3 ) <sub>3 ]; 

Co NO (CO)<sub>3; 

butoxy, OCH (CF 3 ) <sub>2, OCMe 2 (CF 3 ), OCMe (CF 3 ) 
<sub>2s OSi (CH 3 ) <sub>3, OC (CH 3 ) <sub>3, OC 
(SiMe 3 ) <sub>3 , or OC (CF 3 ) <sub>3Lu Na, Rb, Cs» 
Fr» Qu Ag* AUs Hg or Tl; 

tetra methoxy* tetra ethoxy, tetra isopropoxy* tetra 
butoxy* tetra third butoxy* tetra isobutoxy, tetra OCH 
(CF 3 ) <sub>2, tetra OCMe 2 (CF 3 ), tetra OCMe (CF 3 ) 
<sub>2» tetra OC(CH 3 )<sub>3s tetra OC (SiMe 3 ) 
<sub>3 , tetra OC (CF 3 ) <sub>3 or tetra OSi (CH 3 ) 
<sub>3SuGe, Sn, Pb, Ti, ZrorHf; 

VO (isoprppoxy ) <sub>3» tri isopropoxy* tri second 
butoxy* trinbutoxy s tri isobutoxy* trimethoxy, 
triethoxy. tri OCH (CF 3 ) <sub>2. tri OCMe 2 (CF 3 ), tri 
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OCMe 2 (CF 3 ), OCMe(CF 3 ) 2 , MJ OC(CH 3 ) 3 , 
h'J 0C(SiMe 3 ) 3 , h'J OC(CF 3 ) 3 , £fcl*h'J 
OSi(CH 3 ) 3 , B, Al, Ga, In, P, As ttzlt Sb; 

Et 3 Pb(-<V^P7K+vK); 
(£ 3 ?h**>)CuPMe 3 ; 

xh7*7.(v>x ^75y), x h^JMv 
75/)Ti, Zr, Hf, Si, Ge, Sn ttz\t Pb; 

$/X*/U75/7JI/*»i:tt<b1*; 

Me 2 Zn(h'JX^^75>) 2 ; 
S>X^U75/^>^l>X$>:r>; 

h , JX(i;yx;U75>')7>5 L: E-; 
h'JX(^^;U75/)7;Uv>; 
MM(S?>x:/l/75/)**e>; 
h'jXt*7 > (h'J>^v'J^)x;ue-t7A75K; 

t**(i^;u75>0(MJ^ux^ux^b>v 

75/)7^5-0A; 

(CO) 4 Fe[N(CH 3 ) 3 ]; 

Li, Na ttzlt KN(SiMe 3 ); 

vx^i^s/v/^u**; 
h'jxv^;u75/(h | j>5 1 ;i/x^b>s;T5>') 



OCMe(CF 3 )<sub>2, tri OC (CH 3 ) <sub>3 , triOC 
(SiMe 3 ) <sub>3, tri OC (CF 3 )<sub>3, or tri OSi (CH 3 ) 
<sub>3,B, Al, Ga, In, P, AsorSb; 

Et 3 Pb (isopropoxide ); 

(third butoxy ) Cu PMe 3 ; 

tetrakis (dimethylamino ), tetrakis (dimethylamino ) Ti, Zr, 
Hf, Si,Ge, SnorPb; 

diethyl amino diethyl arsine; 

diethyl amino arsine dihalide; 

screw dimethylamino arsine chloride; 

Me 2 Zn (triethylamine ) <sub>2; 

diethyl amino dimethyl stannane; 

tris (dimethylamino ) phosphine; 

tris (dimethylamino ) anti ; 

tris (dimethylamino ) arsine; 

tris (dimethylamino ) stibine; 

tris screw (trimethylsilyl ) erbium amide; 

screw (dimethylamino ) (trimethyl ethyl ethylene diamino ) 
aluminum; 

(CO ) <sub>4Fe [N (CH 3 ) <sub>3 ]; 
Li, NaorKN(SiMe 3 ); 
penta dimethylamino tantalum; 
diethyl amino dimethyl tin; 
hexa dimethylamino di tungsten; 

tris dimethylamino (trimethyl ethylene diamino ) titanium; 



CpCu(PEt 3 ); 

CpCu(h'J7ix;U^X-7-r>); 
( % 



CpCu (PEt 3 ); 

CpCu (triphenyl phosphine ); 

3 S V * 

i>)CuPMe 3 ;Pt(PF 3 ) 4 ;Ni(PF 3 ) 4 ;Cr(PF 3 ) 6 ;(Et 3 P) 3 ^^ 

ffi K# U ^ A ;Sn(N0 3 ) 4 ;Co(N0 3 ) 3 ; VO(N0 3 ) 3 ;Cr0 2 (N0 3 ) 2 ;TiCl4;ZnCl 2 ;ZrCL,;HfCL,; AlCl 3 ;SiCl4;GaCl 3 ;SnCl4;CoCl 3 ; 5? > f- 
JU-, e?X^;U-, *fcli*?-fV^^;i/-Al, B, Ge, Si *fc(i As /\ □ ? >it 4*9 ;N(SiMe 3 ) 2 Li , Na Ztzl* 
K;B(CH 2 SiMe 3 ) 3 ;{(Me 3 Si) 2 N} 3 -B, Al, GaStzlt In;(Me 3 SiCH 2 ) 4 -Ti, Zr£fcl* Hf;*fd*{(Me 3 Si) 2 N} 2 -Zn, Cd Hg 
■C*y»CpA<*>^P^>$??xr:;UT?*S»«iE(l)E*OTOeB»S^«l. 
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E(24)E«0>*J*. 

(27)«rffiIWIRa££*rt<»«tE«re*R* 



With (24) chemical vapor deposition or method for atomic 
layer deposit, 

precursor compound inside precursor raw material mixture 
which is stated in aforementioned (1) step which evaporates 
and precursor which evaporates, withaddition of option of 
other joint reactant, chemical vapor deposition or step which 
is introduced into atomic layer deposit reaction furnace and, 
component of theaforementioned precursor which evaporates 
depositing on substrate, itincludes step which forms film, 
methodo 

(25) aforementioned film is constituent of electronic element, 
methodo whichis stated in aforementioned (2 4) 

methodo where (26) aforementioned joint reactant is 
introduced, theaforementioned precursor which evaporates 
separately, states in theaforementioned (2 4) 
Aforementioned precursor inside (27) aforementioned 
precursor raw material mixture step which evaporates and 
precursor which evaporates, with other joint reactant and 
separate addition of inactivity purge * gas, step which 
introduced into atomic layer deposit reaction furnace and, in 
aforementioned precursor, purge * gas, joint reactant, 
and sequential introduction of alternate pulse of purge * gas 
which evaporate depending, film method, which includes 
step which deposits on the substrate, states in aforementioned 
(2 4) 
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bSft£*Uu MB(28)fE®0);£;£o 

flteftiu fFl5(28)I5KO)^jio * 

(32) MI5y>r<b»J*<v7>, i^*>7>, ^anv 
7>^>'j;i>75>> S^i/^T-tP^&t/C^tb 
<DiiS*£frl*£#fr?^-?frb;i#te*i£, 
MI5(28)IB®<D^/4o 

(33) BiIiBS1fi£ 3 lU±<DmUZ1SXO)&E./<. 

#7.0 1 o;!><iiJjIBiim!i;ftjl£^<DSMb£;h. 
fcflJ^!lfl£S*K »J *-••;■;*) XT- 

fey* *(c»ja>#ztfa5c*!"OA<6, hUI3(24) 

(34) flHB*«* 3 0&±C7>Mfc£:tfXC7>XS>\ 0 

(35) lTjfB*ffi?r 4 Oia±©Jlfc*#X0>XE'< 
#X© l o#MBflJiglS^;I£^rolMbc**i 
fey. »cJH©#*j&«MfcH-cfcy, »c»ia>- 
iBmOmliBll^jg^^rom^b^tifcBtllE^S 

BUlB(24)|B 

(36) fi1ilESffi£ 4 OiSLta>*ftS#*a>XS/< 

fey. Mic»KD*x36<a<bJwe*y, hicsij© 
tfxtf. Gmofutztitzmmmmt. mm) 
tm<Dmmmmm-£>®io>f5.itz*itzmm®in 



(28) aforementioned joint reactant is reductant., oxidants 
nitriding agenU or K. conversion agent, method „ which is 
stated in aforementioned (2 4) 

methodo which is selected from group to which 

(29) aforementioned reductant includes hydrogen,, foaming * 
gas* silane and these combinations, statesin aforementioned 
(28) 

methodo where (30) aforementioned oxidant oxygen* 
ozone* water, isselected from group which includes 
hydrogen peroxide* nitrous oxide* and thesecombinations, 
states in aforementioned (28) 

methodo where (31 ) aforementioned nitriding agent 
ammonia * hydrazine* azidization hydrogen* t-butyl 
amine, isselected from group which includes isopropyl 
amine* and thesecombinations, states in aforementioned (28) 

method© where (32) aforementioned K. conversion agent 
isselected from silane* disilane* chlorosilane* silyl 
amine* , and sill aza > and group which includesthese 
combinations states in aforementioned (28) 

(33) aforementioned substrate including step which is 
exposed to sequence of alternate pulse of gas where 3 or more 
differ,including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas ,furthermore another gas is 
reductant, methodo which is stated inaforementioned (2 4) 

(34) aforementioned substrate including step which is 
exposed to sequence of alternate pulse of gas where 3 or more 
differ,including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas ,furthermore another gas is 
nitriding agent, methodo which is stated inaforementioned (2 
4) 

(35) aforementioned substrate including step which is 
exposed to sequence of alternate pulse of gas where 4 or more 
differ,including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas ,furthermore another gas being 
oxidant , furthermore another gas,precursor where option 
evaporates and, method© which is selected from group which 
includes precursor where precursor raw material mixture 
which is stated in aforementioned (1) evaporatesstates in 
aforementioned (2 4) 

(36) aforementioned substrate including step which is 
exposed to sequence of alternate pulse of gas where 4 or more 
differ,including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas ,furthermore another gas being 
nitriding agent , furthermore another gas,precursor where 
option evaporates and, methodo which is selected from 
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group which includes precursor where precursor raw material 
mixture which is stated in aforementioned (1) 
evaporatesstates in aforementioned (2 4) 

(37) aforementioned substrate including step which is 
exposed to sequence of alternate pulse of gas where 4 or more 
differ,including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas ,furthermore another gas being 
reductant , furthermore another gas,precursor where option 
evaporates and, methodo which is selected from group which 
includes precursor where precursor raw material mixture 
which is stated in aforementioned (1) evaporatesstates in 
aforementioned (2 4) 

(38) aforementioned substrate including step which is 
exposed to sequence of alternate pulse of gas where 5 or more 
differs,including precursor where one of aforementioned gas 
evaporates aforementioned precursor raw material mixture, 
another gas being purge * gas ,furthermore another gas being 
reductant , furthermore silicon-containing precursor 
whereanother gas evaporates option and, methodo which is 
selected from group which includes silicon-containing 
precursor where precursor raw material mixture which is 
stated in aforementioned (1) evaporatesstates in 
aforementioned (2 4) 

methodo where (39) aforementioned substrate, 
semiconductor substrate, dielectric. metal, organic group 
board, the silicon substrate. Ge group board and SiGe group 
board on glass, metal oxide, plastic * polymer substrate, 
silicon-containing semiconductor substrate, ceramic, 
insulator, is selected from the group which includes GaAs 
substrate, and these mixture or multilayer, states 
inaforementioned (2 4) 

(40) aforementioned electronic element is transistor, 
condenser, diode, resistor, switch, light emitting 
diode, laser, metallization structure, or mutual 
connection structure, methodo which is stated in 
aforementioned (25) 

With method which includes dielectric buffer layer of (41) 
bottom part electrode and dielectric layer and head electrode 
layer and option, forms laminate or trench * condenser 
structure, theaforementioned condenser through conduction 
baria of plug and option, inthose which are connected to 
circuit of underside, constituent of the at least one of 
aforementioned condenser structure, methodo which deposits 
by the method which is stated in aforementioned (2 4) 

methodo where induced electricity buffer layer of (42) 
aforementioned option, is selected from group which includes 
these alloy, blend or the multilayer, and compound 
element metal oxide of Si0 2 . SiO x N y . Si 3 N 4 . TiON. A1N. 
SiN, TiN.Ta 2 0 5 .Ti0 2 .Zr0 2 ,Hf0 2 . A1 2 0 3 . La 2 0 3 . 
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E«©5&s 
E«©asu 

Tu Cr. Cu, &t;c*lb(DK-^fcli^h*-^ 

flSft*. 1!ftE(41)Ett©£&. 

(45) lfHESS^'J7*^ TaN, TaSiN, TiAlN. 
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Cu* Ag, Aus Ru, Ir, Rlu IrCv TaN. TaSiN, 
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• fcf*#K-?**» jlSto, &tf£Jf - ■• 

^-^b^Stl*. HtHB(41)fB®0)^^o 

(47) fiJE^B{*!#, Si0 2 , SiO x N y ; Si 3 N 4 , 
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y. a w%3 1 7!is^ 3 © jE©»SMMfr£*-r4 
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&XhP>^A-/*'J^A, 7A<5 
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(48) fFiBlIgUmSA^ tK'J ->U =J> s Nu Pd, PL 
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$Ou-?frb2l*R$*iS, TOE(4i)E«©£ 
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Y 2 0 3 , , states in theaforementioned (41) 

(43) aforementioned dielectric is ferroelectric material, 
methods which isstated in aforementioned (41) 

methods where (44) aforementioned plug charge, is selected 
from the group which includes polysilicon, W, Mo» Tu 
Cu Qu and these dope or undoped alloy » blend* and the 
multilayer, states in aforementioned (41) 

methods where (45) aforementioned conduction baria, is 
selected from the group which includes TaN, TaSiN, TiAlN, 
TiSiN, TaWN. TiWN, TaAIN, NbN, ZrN, TaTiN, IrO x , 
Os, OsO x , MoSu TiSu Re0 2 , and these dope or undoped 
alloy, blend and the multilayer, states in aforementioned 
(41) . 

methodo where (46) aforementioned bottom part electrode, 
is selected from the group which includes polysilicon* Ni* 
Pd* Pt* Cu* Ag* Au* Ru* Ir* Rh* IrO x * TaN* TaSiN* 
Ta* SrRu0 3 * LaSrCo0 3 * and these dope or undoped alloy * 
blend* and the multilayer, states in aforementioned (41) 

(47) aforementioned dielectric layer, is selected from group 
which includes perovskite type oxide which possesses Si0 2 * 
SiO x N y * Si 3 N 4 * Ta 2 0 5 * Ti0 2 * Zr0 2 * HfD 2 * A1 2 0 3 . La 2 0 3 , 
Y 2 0 3 ^ compound element metal oxide % Chemical Formula 
AB0 3 , B,includes metal which is selected from group which 
includes the AK Ti s Zr. Hf, V. Nb % Ta^ Cr.Mo, W. Cu 
here, with acidic oxide of at least one, with additional cation 
of at least one where A has positive form electric charge of 
approximately 1 to approximately 3, aforementioned oxide, 
methodo which is selected from group which includes 
strontium titanate * bariunn zirconic acid strontium * 
bariunu hafnium acid strontium * barium* lead titanate* 
aluminic acid yttrium* aluminic acid lanthanum* zirconium 
titanate lead* tantalic acid bismuth * strontium* niobic acid 
bismuth * strontium* bismuth titanate* silicic acid 
lanthanum* silicic acid yttrium* silicic acid hafnium* 
zirconium silicate* rare earth dope * silicate* and these 
dope or undoped alloy* blend* and multilayer, states in 
theaforementioned (41) 

methodo where (48) aforementioned head electrode, is 
selected from the group which includes polysilicon* Ni* 
Pd* Pt* Cu* Ag* Au* Ru* Ir* Rh* IrO x * TaN* TaSiN* 
Ta* SrRu0 3 * LaSrCo0 3 * and these dope or undoped alloy* 
blend* or the multilayer, states in aforementioned (41) 

With method which includes barrier material charge and 
metallization material of the option between trench and via 
and dielectric and metallization material which etching are 
done inside (49) dielectric layer, forms metallization 
structure, the constituent of at least one of aforementioned 
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metallization structure, methodo whichdeposits by method 
which is stated in aforementioned (2 4) 

methodo where (50) aforementioned dielectric layer, is 
selected from the group which includes Si0 2 , SiO x N y , Si 3 N 4 , 
silicic acid phosphorus* glass, metal oxide, A1 2 0 3 , and 
these dope or. undoped alloy, blend* and the multilayer, 
states in aforementioned (49) 

methodo where barrier material charge of (5 1) 
aforementioned option, isselected from group which includes 
WN, TiN,TaN,Si02.SiO x N y .Si 3 N4. silicic acid 
phosphorus * glass, metal oxide, A1 2 0 3 , and these dope 
or undoped alloy, blend, and multilayer, states in 
aforementioned (49) 

methodo where (52) aforementioned metallization material, 
polysilicon, Al,W,Mo,Ti, Cr, Cu, and and isselected 
from grbup which includes these dope or undoped alloy, * 
blend, and multilayer, states in aforementioned (49) 

In (53) source and drain domain and aforementioned source 
domain and the channel domain between drain domain and on 
aforementioned .channel domain positioning on gate dielectric 
and aforementioned gate dielectric which are done positioning 
with method which forms electronic element which includes 
gate electrode which isdone, constituent of at least one of 
aforementioned electronic element, methodo which deposits 
by method which is stated in aforementioned (2 4) 

(54) aforementioned gate dielectric, is selected from group 
which includes perovskite type oxide which possesses Si0 2 , 
SiO x N y , Si 3 N 4 , Ta 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 , A1 2 0 3 , La 2 0 3 , 
Y 2 0 3 , compound element metal oxide. Chemical Formula 
AB0 3 , B,includes metal which is selected from group which 
includes the Al, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, Cu 
here, with acidic oxide of at least one, with additional cation 
of at least one where A has positive form electric charge of 
approximately 1 to approximately 3, aforementioned oxide, 
methodo which is selected from group which includes 
strontium titanate * barium, zirconic acid strontium * 
barium, hafiiium acid strontium * barium, lead titanate, 
aluminic acid yttrium, aluminic acid lanthanum, zirconium 
titanate lead, tantalic acid bismuth * strontium, niobic acid 
bismuth * strontium, bismuth titanate, silicic acid 
lanthanum, silicic acid yttrium, silicic acid hafnium, 
zirconium silicate, rare earth dope * silicate, and these 
dope or undoped alloy, blend, and multilayer, states in 
theaforementioned (53) 

methodo where (55) aforementioned gate dielectric is formed 
from layer of 2 or more, states in aforementioned (53) 

methodo where (56) aforementioned gate electrode, is 
selected from the group which includes polysilicon, Al, 
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PU Be, Ir, Te. Re, Rh> W. Mo, Cr. Fe, Pd, 
Au, Rh, Tu Cr, Ok a0fZtl6©K-^*fcl* 

[BiBa>ffi^j:ttW] 

[01] 

*-*'«±ir pfet at; nfet mwmfs* 

[02] 
[03] 

[04] 

[@5] - ; ' 

[06] 

[07] 

v'Jn>gffii 50 tflHbfttf gfc**VC. SiO x N y 
If #T! 55 <!:LTfl2J?Jc£*l&. h7>v^^©i 
J5£^^t"Kr®0T*fci)o 

[08] 

^bv^n-OAtD^rBll 56 *><*;5;£lCcfcy 
[09] 

±i 57 tfzro 2 mm<Dzr?x^mitMBmz& 

[010] 

[011] 



Ag, Bu Cd, Fe, Ga, Hf, In, MruNb.Y.Zr, Nu 
Pt.Be, Ir. Te, Re. Rh. V7\ Mo, Q\ Fe, Pd. Au.Rh. 
Ti, Cu Qu and these dope or undoped alloy, blend, 
and the multilayer, states in aforementioned (53) 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a sectional view of integrated circuit which possesses 
both of PFET and NFET element on single substrate. 

[Figure 2] 

It is a sectional view of integrated circuit condenser. 
x [Figure3] ' 

It is a sectional view of integrated circuit metallization 
structure. 

[Figure 4] 

It is a sectional view of integrated circuit metallization 
structure. 

[Figure 5] 

It is a sectional view of transistor. 
[Figure 6] 

It is a sectional view to which silicon substrate 50 which 
possesses cleaning surface is offered,shows formation of 
transistor. 

[Figure 7] 

silicon substrate 50 being done oxidation and nitriding, it is a 
sectional view which SiO x N y layer is formed shows formation 
of transistor as bottom layer 55. 

[Figure 8] 

It is a sectional view which intermediate layer 56 of 
zirconium oxide is formed by this method ,shows formation 
of transistor. 

[Figure 9] 

It is a sectional view which top layer 57 is formed by plasma 
nitride formation of the Zr0 2 surface, shows formation of 
transistor. 

[Figure 10] 

It is a sectional view which polysilicon deposits as gate 
electrode 52, shows theformation of transistor. 

[Figure 11] 

It is a sectional view where gate is formed, shows formation 
of the transistor. 
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[Figure 12] 

Extended insertion is done, it is a sectional view where spacer 
58 is formed,shows formation of transistor. 

[Figure 13] 

source/drain insertion being done, it is a sectional view where 
complete element is formed, showsformation of transistor. 

[Figure 14] 

It is a sectional view of transistor. 
[Figure 15] 

It is shallow, it is a sectional view where trench isolation (ST 
I ) silicon substrate 60 whichpossesstes 73 and nwell-72, is 
formed to portion of p-type conductive substrate,shows 

formation of transistor. 
[Figure 16] 

It is a sectional view where gate dielectric 64 and masking 
layer (for example Si 3 N 4 ) 77 is formed on the substrate, 
shows formation of transistor. 

[Figure 17] 

In inside masking layer 77, it is a sectional view where 
opening is formed to the portion which is suitable to NFET 
gate, shows formation of the transistor. 

[Figure 18] 

It is a sectional view where NFET gate electrode 62 is 
formed, shows formation of the transistor. 

[Figure 19] 

It is a sectional view where surface planarization is done by 
chemomechanical polishing (CMP ), showsformation of 
transistor. 
[Figure 20] 

In inside masking layer 77, it is a sectional view where 
opening is formed to the portion which is suitable to PFET 
gate, shows formation of the transistor. 

{Figure 21 } 

It is a sectional view where PFET gate electrode 74 is formed, 
shows formation of the transistor. 

{Figure 22 } 

It is a sectional view where surface planarization is done by 
chemomechanical polishing (CMP ), showsformation of 
transistor. 
{Figure 23 } 
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NFET and PFET vis-a-vis respectively, it is a sectional view 
whichextended insertion is done via barrier, shows formation 
of the transistor. 

{Figure 24 } 

It is a sectional view which source/drain insertion is executed 
via barrier, after the spacer forming process, NFET and PFET 
vis-a-vis respectively, shows theformation of transistor. 

{Figure 25 } 

It is a sectional view where group board 30 which possesses 
trench isformed, shows formation of laminated capacitor. 

. {Figure 26,} , •. • : .. . . : ; • 

It is a sectional view where plug charge bari'a 32 of 31 and' 
option isformed, shows formation of laminated capacitor. 

{Figure 27 } 

It is a sectional view where bottom part electrode 33 is - 
• formed, shows formation of the laminated capafcifoi.' 

{Figure 28 } 

It is a sectional view where dielectric 34 is formed, shows 
formation of the laminated capacitor. 

{Figure 29 } 

It is a sectional view where head electrode 35 is formed, 
shows formation of the laminated capacitor. 

{Figure 30 } 

It is a figure which shows chemical vapor deposition of film 
or coating or the delivery system for atomic layer deposit. 

{Figure 31 } 

It is a sectional view of trench * condenser. 
[Explanation of Symbols in Drawings] 
10 

substrate 
13 

p-type electrical conductivity domain (pwell ) 
14 

gate electrode 
15 

gate dielectric 
16 
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n-type source/drain 
18 

n-type electrical conductivity domain (nwell ) 
20 

p-type source/drain domain 
21 

It is shallow trench isolation 
22 

spacer 

30 ; 
substrate 

.31 . . . • - 

plug ... 
32 

baria , . . • < c * v 

33 

bottom part electrode 
34 

dielectric layer 
35 

head electrode 
36 

dielectric buffer layer 
37 

insulating passivity layer 
38 

interlayer dielectric layer 
41 

trench 
42 
via 
43 

dielectric layer 
44 

metal thin film metallization 
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mn&m 

46 

*wttm . 

47 
50 
51 

pfi»«tt«*(p^i^) 

-52 

53 
•54 

n S7— */hW> 
55 

Tf§ 

56 

57 
±1 

58 

60 
62 
64 
65 

n av-x/Ku-r> 

72 

n £$«1ftgi*(n -j?x;U) 
73 



2002-2-28 

45 

dielectric layer 
46 

barrier material charge 
47 

metallization metal 
50 

silicon substrate 
51 

p-type electrical conductivity domain (pwell ) 

••• 52- • - . r. •• ': 

gate electrode 
53 

gate dielectric 

• • j\ ' * * * * * • 

n-type source/drain 
55 

bottom layer 
56 

intermediate layer 
57 

top layer 
58 

spacer 
60 

silicon substrate 
62 

gate electrode 
64 

gate dielectric 
65 

n-type source/drain 
72 

n-type electrical conductivity domain (nwell ) 
73 
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77 
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• 82 
83 

Drawings 
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NFEI 11 



It is shallow trench isolation 
74 

gate electrode 
76 

p-type source/drain domain 
77 

masking layer 
81 

scattering barrier layer 
82 

metalation film 
83 

dielectric insulating layer (Separation dielectric ) 
[Figure 1] 



PFET U 




[02] 



[Figure 2] 
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[Figure 3] 
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[05] [Figure 5] 

[06] [Figure 6] 
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[Figure 7] 




[Figure 8] 
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[Figure 9] 
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[Figure 10] 
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[Figure 11] 
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[Figure 12] 



[Figure 15] 
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[Figure 13] 
[Figure 14] 
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[021] {Figure 21} 
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[022] {Figure 22 } 
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{Figure 25 } 
{Figure 26 } 
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{Figure 27 } 
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{Figure 29 } 
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{Figure 30 } 
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{Figure 31 } 
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